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To the Right Honourable. 


ROBERT 


Earlof WARWICK, 
' — Baron of LEES, Sc. 


Right Honourable, 


Y 


j 


"Th Lthough the k wedge "Ye — of 
A, ey the Art of wat gation be o wi years 
237 EDS FD) grown to 2Ofar grearer Perfe&tion, than ? 

© it. can appear fo. have had im. any 
« " former AE be y that means , the 
World and all the parts nd: les been further 


diſcovered., yea, Sailed round about ; the Traffick -*+ 


and Entercourſe of ſeveral Nations , how remote 
ſoever, facilitated. Knowledge in divine and hu- 
mane things divulged : and ( which as] conceive 1s of 
moſt importance, ſeeming as yet to be the principal 
ſcope of the Divine Providence in diſcovering theſe 
Myſteries ) the light of the glorious Goſpel of Chriſt, 
_—_ the mighty power of God unto Salvation , Is Cx- 
tended to thoſe ſilly Captives of Sathan in America, b 
means of thoſe many Plantations we have a 

them : which Plantations ( even from their firſt brea- 
thing ) have received no ſmall furtherance from your 
Noble tavour and bounty, as I know by my own Expe- 
rence in that where ſometimes I was; d-have under- 


itood no leſs by others in the reſt, | 
A 2 © Yet 


| The Epifile Dedicatory: | 
Yet netwithſtanding this notable growth and dayly 


exerciſe of the Art of Navigation, it ſtill remains imper- 


fet in fome points. For whereas the praftice thereof 
doth eſpecially conſiſt in the knowledge of Latitudes, 
Courſes, and Diſtances; the way of finding Diſtances 
at Sea , namely, by the Log and Line, is rather opinto- 
native © nice wg then certain,being grounded up- 
on this ſuppoſition , that the compaſs of the World in 
any great Circle is 21600 Italian miles ( as they call 


them)and that ſuch an 7 a[7az mile contains 1000 Paces, . 


and eyery of thoſe paces five Engliſh feet: and according 
to theſe meaſures they divide their Log-line , and keep 
their account of the ſhips way at Sea. | 

Having therefore by an Experiment which I made a 
year fince,found more neerly the compals of the Earth, 
_ and the quantity of a Degree on the ſame in our known 
meaſures, and applyed to uſe in Navigation, in this 
Treatife following : and further added ſome other ſuch 
things as I conceived to be wanting in the practice of 
that Art;I have preſumed to preſent it to your Lordſhip, 
afwel becauſe by your knowledge in Navigatioz,and the 
experience you have had in your Honorable enterpriſes 
at Sea, you are well able to judge of it : as alſo 0 
confident that according to your noble diſfofition you 
will favourably accept thereof, though otherwile of it 
ſelf unworthy. The moſt High God ever bleſſed and 


glorious, multiply unto your Honour all his bleflings 


m Chriſt Jeſus. 


_ +, Tour Honours in all due Obſervance, 


Ricyuard Noxrvvoon. 
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To the Reader. 


Je 98s oF HE Circuit of the Earth and Sea («4 the circumference of every 
TM , Circle ) contains 360 Dcerees , by which degrees the diftan- 
boſs hot ces thercon are meaſured, ſo that the knowledge of the quan- 
s þ tity of ſuch a Degree in ou known meaſures , is a ſundamen- 
| | -{d+ Hoi tal principle in Coſmography and Navigation , as upon which 
$5 2&52S * ts plat © the rechoning of the ſhips way or diflance run. 
| & For though a Mariner being in bus Voyage on the vaſt Ocean, 
} have ſometimes three things to certifie him where be ', and how to ſhape bis 
Conrſe to bis defired Port, namely, h's Latitude, Courſe aud D;ftlance , aud ſome- 
times a fow!th ; namely, ſome neer conjetture of bis Longitude by the Variation, 
or otherwiſe ; yet oftentimes ( as in cloſe weather ) he bath nothing but bis \ 
courſe and diſtance; otherwhiles only his Latitude and Diflance is bis chicf guide 
in falling with bu intended Port, 1 know it is uſual to allow neer 7 Fatboms 
413 feet to a knot , and ſo many of theſe knots as run ent in balf a Mi- 
ante » ſo many miles they account the ſhips way to be in an bour. And if m < 
balf a minute ſhe run 413 feet , then in 60 minutes , or an bour , ſhe runs 
5000 Feet, and ths they account 5000 Enzliſh feet , or 1000 Paces tobe a 
mile , and 60 of thoſe miles to be a Degree , ſuch as the whole circumference 
in any great Circle 35 360, But bow 1s this known to be true? If it be anſwer. 
ed, that it is huown to be ſo by Experience , then 1 would hnow {ugtber by 
what Experiment this was found to be ſo ? here, aud by whom made ? 1 preſs 
this ſo much the rather , becauſe 1 am perſwaded we have at this day as many 
; excellent Navigators in this Kingdome , and as great Voyages performed, as 
from any other place in the World , and I ſhould be glad to bear of the expe- 
rimental reſolution of this Proble n by ſome of them , though x were but in 
running eigbt or ten degrees neer the Meridian : for ſo 1 doubt not but that 
which I bave here written thereof would receive further confirmation and bet- 
ter entertainment than baply it will now , being ſo much d'fferent fron the 
common opinion, and the Arts of Navigation and Coſmograyhy would be much 
more perſefied in ſhort time. For one erronr ( as a fruitſu! Mother ) is often- 
times the canſe of more , and ſo removing of one is the occaſeon of removing 
others, eſpecially , when they do mutually ſupport one another : As we ſhall bere 
kew how the Eryour in tbe Projeftion and ule of the Commot Sea=chart, is 
fupporred by th:s Errour of accounting only 300000 of our Feet to a Degree 
| and this in like ſort upheld by that, {o that they will ſtand or fall together. And 
7 * ſurely thit had fall.n long fence , being ſo maniſeſty convinced; if it bad not 
been upheld by this. For the conſuthhg of that, ( 1 mean the common Sea-char:) 
| Its - 


. To the Reader. 


it was ſufficient to hnow that the Earth and Sea make one Spherical body, but 
*n diſproving and refifying this , it is neceſſary to know moreover what is the 
quantity of that Spherical body : and to that end it was neceſſary to make a 
ſenſible application of our known Meaſures , 10 a determined part of the whole, 
that ſo the quantity of that determined part being known , and the proportion 
thereof to the whole , the quantity of the whole might alſo be diſcovered. And 
this I bave endeavonved in rhe experiment following, which if I bave not hand- 
led ſo exattly in all pdints as ſome would deſires That requiring more time and 
Chayge ( then 1 could well beſtow) yet 1 douht not but 8 will be found that 1 
'bave come very neer the Truth. Some happily will cenſure me, for bemg my 
ſelf at the Expence to make ſuch an Experiment, Bat I was as frugal in it as 1 
'conld, ading pains and\induſtry to ſave expence , I came up mm ten or eleven 
' dayes , and bad other neceſſary occaſions to lead me from the one place to the 
other, aud "dd this as a thrag falling opportunely in my way. But indeed ( as 
in all other parts of Learning ) ſo in the Mathematichs, eſpecially in their ap- 
pheation , 0 middle Mathematichs ( as ſome call them, ) it is neceſſary with 
"Speculation to jojn Aftual and Experimental pratitces ; the former being em- 
pty and uncertain without theſe. It is true , that the Mathematichs afford large 
fields of detightful Speculations , wherem a man might walk far with much 
pleaſures; Bnt if from ſo many fatr F.owers he bring home no honey , or from 
ſuch large fields no ſheaves : 1 mean , if be bring not thoſe Speculations to 
ſome uſefull praftices , neitber bim{elf nor others are like 10 recerve much fruit 
bytbem. But this indeed cannot be effefled withont more labour and __ 
Jet ſometimes it iequires Mechanical and bodily exerciſes , which ſome e- 
fieem too mean and unworthy to ſivop unto. But for mine own part, I achnow- 
ledge go bave bad my living aud maintenance by the Mathematicks , and not by 
Speculation only , but rather by my praGice therein; and therefore alſo 1 
' defare. ( what in me lies ) to make them fiuitſul to my ſelf and others: And to 
that end bave ſpent in ſome principal parts of the Mathematicks , neer as much 
. Comme and means in experimental Praftices and Concluſions , as is the Spe- 
Eulation. ' Moreover, confidering that this particular Experiment was propoſed 
above thirty years fince , by our Counticy man MrEdwaid Wiight , to invite 
ſome to-tbe tryal ef it » 4s a thing which be would bave done bimſelf , if be bad 
fornd © ſuch furiberance and op0rtunity 43 be defered , which it ſeems ve did 
ot, nor any 'orber ſince that trmes Rather then ſo noble. and ſo neceſſary a 
Problem (þ ould longer reſt unreſolved, I took the opparumity offered, boping 
it maybe an 'vccaſfion 10'whet on ſome others to do the like, This with ſome o- 
ther things which 1 conceived 'to be wanting in the prafiice of Navigation , I 
bave bandled in this enſuing Treateſe', nh;ch I co: mend to your friendly ace 
ceptante, Farewell. To | 
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CHAP..L 


The common opinion touching the Compaſs of the. Earth, 
and quantity of a Degree of the ſame. I 


T is a common received opinion 1n Erg- 
lard, ( and the like is in ather places ) that: 
allowing 5 of I. 3 og a Geo 

 . metrical pace, 1 000 of thoſe paces make a- 

Italian mile, and 60 of thoſe miles in any 
oreat Circls upon the Spherical Surface of 

| 'the Earth or Sea.make a Degree ;:and thug 

& (WeyyYTwe itis ſuppoſed, that a Degree contains 60: 
es ,.0r 6Q0QO paces, or. 300000, of our Exghſh feet, and 

by ſuch miles do Mariners in. their Voyages by Sea keep. their- 

Reckonings: And becauſe the whole circumference of a Cir- 

Cle is 360 Degrees , therefore the compaſs of the Earth , accord- 

. lrg ts this opinion ſhould: be 21600 ſuch /taliar miles, or 

| 2 1 600600 Paces,, or 108000000 of our Engliſh feet; Whence 

this opinion came, or upon what experiment it ſhould be groand- 
ed, I cannot certainly ſay ;- It may ſeem to be taken, or mw 

MUNAKEN - 


2 The Sea-man's PraGiice. 
miſtaken. from Pro/omey , who ſaith, there are. 500 Stadiums in'a 
degree;z/the ſame was before affirmed by Marine Tirins , of 
whom. Ptolemy ſpeaking in* the 1x Chapter of his firſt Book of 
Geography, bath theſe words, Sed in hoc quoqne rifle ſentit partems 
wnnn qualium eſt circnlu maxim: tricentorum ſexaginta , quin- 
genta in terra conſtituere Stadia , id enim confeſſis dimenſionbus 
conſonum exiſtit, . Now a Stadjum not only amongit the 
Greeks , but as appears by Heyodorius gamongt all other Nagios 
of Aſia atid in Egypt , did Confilt of 600 feet ,-cor 100 O 
an Orgia containing fix feet or four cubits, as our fathom doth : 
the ſame is allo teſtified by Sn;das and others : So that a Degree 
containing 500 Stadinms: and evety Stadium 600 feet, it follows 
that a Degree-muſt. contain, '30good feet , exatly. agreeing in 
number with the common received opinion in Exglard , which 
+ therefore may ſeem to be hence derived, and would allo receive 
much confirmation hereby (he being an Authour of ſuch approved 
credit) if it could be approved that ourExgliſh feet were exaRly 
equal to the Egyptian or-Alexandrian foot, where Ptolomy wrote, 
Otherwiſe that being true, that ſo many of their feet make a de- 
oree, it will follow, that if ours be greater, there be fewer of 
them contained in a Degree ; if leſſer ( as undoubtedly they are ) 
there muſt be more of them contained in a Degree, | 
Philander in his Commentary upon the third Chapter of the 
third Book of YVitravim, hath expreſſed” the quantity of the'ah- 
Cieht 'Roman foot, where ( by a competent allowance for the 
ſhrinking of, the paper being printed wet) it may probably be ga- 
thered that it was ſomething longer than out Exgl;ſh foot. But 
the Alexandrian and Egyptian foot was mg Poer 3" for ac- 
cording to Heremechanicas yi 5-Alex andrian feet were equal to's 
Roman” feet: ſeeing then thz ancrent 'Rizzax foot was. ſomething 
oreater thin outs, the' Hlexapdrian foot muſt needs be: much 
oteater than curs. So that whereas Prolomy ſaith there are 500 Sta- 
diunms in a degree, and as we have ſhewed a Stadiums did confit of 
600 feet, theſe heing Egyptian or Alezandrian feet, as it is moſt 
. Probable, being the place whete Prolomy lived; there muſt be a far 
greater number of our feet in a Stadium, and (o in a deoree,whence 
| FT it 


The Sea-menis Prabiice.. F 
it is evident , that there is. no ſufficient footing for this common 
opiniop ip the aſſertion of Prolemy. .. © . F 

Neither:doth:the practice and experience of Marines in their 
Voyages at Seaprovet;- for thete: 1s no reckoning or experiment 
at Sea {et down by.any: (that I have teen ) ro confirmir, —Antf 
though! it-be true , that in ſailing between two places that lie' 
neer to one and the ſame Parallel, they ground theic reckon-' 
ins chiefly upon this ſuppoſition, that 300000 of our, Engliſh feeg? 
Wake:a Degree, yet.cah they ſeldom or never by rhofe reckon-' 
ings diſcern the Error , the rather for that they have beer, 'and 
for the moſt part are (till kept upon the Plain or Common 
Sea-Chart , which makes a Degree in any Parallel equal to 
a Degree in the EquinaRial z and ſo makes a Degree 1n any 
Parallel to contain 300000 feet; And it is true, that in 
ſome Paraltel a Degree doth contain only 3o0000"bP dar WY. 
eliſh feet; namely , about that Parallel which isin Latitude 4 5 
degrees ( as we ſhall further ſhew hereafter ) nzer unto winch 
have the principal of our Eaſtern and Weſtern Voyages been 
made;-.'Avd thus, though! this opinion. of 3 000do face tx Ye 


oIree., and the'proxtion. of the Commos Chart Be both acc 
nious.,/ yet becauſe the error of :the one doth ſomethihg-falve 
other , they could -not be {ol eaily diſcerned by | Exper 
only.-.; 303 - ant 10 YE 1uovsl3. Si 5 4 4 PLny 

- . This apinion of : 390002, Fvgiifiifect top Deoriny may (het 
alſo to be ſantething -covhymed; by 20 Obtervaciodomade by out” 
Countrey-man Maſter Edward -#right j pon Mom Eyes 
combe- neer. Plimonth;, of the SemidiametarerF. qzxExrely) Which 
be hath, Jet down in: is: Book i, 'Of| the: Cctrattion of Errors! 11 
Navigation , Chap. 15. where he finds the Semidiavoftol\at 
be -2 $512621/ af ou-Engl/h feet; Eu Ply + 5 

this iv 4Degecrof 4: QeadOiccle afabacwid dh nag! 
be dll 6yt; 320000"'0f: our fegt ;3butrthe.wayby!hinnhad uſedi? 
though: jt, was. ery? fit; forthe: Jevdnwheprunm (he: chars apy? 
plies it; namely , to find the dipping ardeprefiÞn wErenpal 
ren&- Hopizen: beneath; the-!true'!, accardingrios the lchejuthlo] 
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the, eye above-the; Water" .yeri om eafilynb&Dvrarithd 16h 
139% no 
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no exa way for finding the Sewidiamoter , and conſequently 
the Circumference of the Earth, or the quantity of a Degree 
os the ſame ; and ſo be ſays there, that heuſed that way, becauſe 
he wanted opportunity to put it in praQtice a more exaR way. 
Wherefore for the further Satigfation of my ſelf and others in 
this Point, and chiefly for the neceſſary uſe it hath in the Pra- 
Rice of Navigation, I have made the Experiment following , 
that ſo the quantity of a Degree , and of the whole Compaſs of 
the Earth might at leaſt-wiſe .be nearly known in our Evglif 
meaſures, 


CHAP. IL 


An Experiment made for finding thc quantity of a Degree, 
and ſb of the Circumference of the Earth and Sea in our 
known meaſures. | 


Aving occafion to be in the City of York, a- 

D - baut the beginning of June, Amo 1635. I 
made there ſeveral Obſervations of the  Meridi. 
. v4 an Ahitude of the Sun , the laftof which wes 
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ts. -neer ſcanthing 

is:moſt Gt for the prefent occafion, and that day was 23 clear as any 

of the. other, we wilthere eſpecially make uſe of that , being as 
awe... 1 Sy 102 Q oag8 


> Uponthecleventhi-of Flve x 635, 1' made an Obſervation near 
the::raichdle-0f the; Ciay of Tork,, of the Meridian Altitude of the 
Sd4,: by4n: arch; of a;Sexrar of more than five foot Semidiame- 
tc» andfount the apparent:Altimde of the Sun that day at' noon 

by ch Snare SIG $44 bw JT <1 a 
- iba; ale! farmerly upon the eleventh day of Fare, -Avne 
+33, obferved ins the- City! of: Londen, near the Tower 1, the 
appe= 


—_— _ 


Thr Sean's Profliee: | 
apparent meridian Altitade of the Sim , and found rhe ſame to be 


62 dey. a-imin. _ 7 
. And ſeeing 'the Sun's declination «bout the efeventh day of 
Fane 1635 , and upon the ſixth day of Fure 1633 , was one 
and the (ame without any Tenſfible difference; and becauſe theſe 
Altitudes differ bur lirthe , we ſhall not need to make any altera- 
tion of allowance, in relpeR of Declination , Refra&ion , or 
Parallax : Wherefore ſubltraRing the leſſer apparent' Altitude 3 
namely 59 degrees 33" tfhimrtes, from the greater 52 degrees 
x minute, there remains 2: degrees 28 minutes, which is the 
difference of Latitude of theſe two Cities ; namely , of ZLowdon 
and Tork, 74 eh ot: ph. te 
' Alf6 by the aforeſaid Obſervation made in York, it appears, 
that the Latitude of that City is' 53 degrees 58 minutes al- 
_ png | 

But to our purpoſe ; Coming at that time from thence to I o»- 
do», I further found by meaſure, tbat the Parallel Jpkis from 
the Paraltel of Londen, 9149 Chains z every Chain being fix 
Poles, and every Pole 16: of our Enghth Feet; thatis, every 
Chain tiinety nine Feer:' '( After what manner I found this to 
be ſo , we ſhall further expreſs hereafter: ) But thus, as 1 ſay, 
I f6ind' that Tork is more None than Londen, by 9149 
Chains : And before , 4 have noted thatthieſe two 'places Iiffer 
ir Latitude 2/degrees 2.8 timutes: therefore it follows , that '2 
degrees'2Þ' minutes of the meridian di the" Earth and Sea; is | 
equal ts 9t49 Chains. And'if accotdingly we would know how 
mzny of theſe Chains arecontained in one Degree, we may find 
thatby the Ruſe of Proportion , firſt reducing the Degrees into 


* 


minutes, anÞthen ſay, 


| If che Gifferetice'of Latitude © | © 148 ov, ar, 7.82674 
give ſucti #nimber 6f Chains.” © © ©" © 9149 3-96137 
Mororrry's amgagts Nr DEER. es 
Sves of ach Chaine,, © © 3709 3.56916 
Seth it more; namely, five Feer, Fa reduced into Feet, 


make 367196; thatis, 367300.Feet ina Degree, lacking four 
Fer, wich hers we regad ot. | Ys OTE , 
| 2 Thus 


— 
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The Sea-rran's.ProGice; 


' Thus then according to this. Experiment, it is evident that 


one degree of a great Circle meaſured on the Earthy .is neer 


367 00 feet., . which in our. Poles of. x 65ſec ; is 2225.4 Poles, 
and about one half., .and theſe redyred.into Furlongs, at. 40 Poles 
to. the. Furlong, make 5 56 Futlongs and x4 Poles ;:and laſtly, 
th:ſe reduced into, our Exgliſh miles of eight Furlongs to a mile, 
make 69 miles, and 4 Furlongs, 14 Poles, ;thatis 69; miles and 
14 Polesin a Degree. |. | --; to SGT :ptily ont 
. . And hence: according to the mot, approved Hypothefs of the 
Spbericuy of this. Terreſtrial Globe , we may. find the compaſs 
of it , as followeth, But ficlt, you-may note, that we ſpeak not 
here of th: compaſs of tae Earth in any Parallel or lefler- Cir- 
cle deſcrib2d upon any 6de thereof { that! being various according 
to the diffrent diſtance. of thoſe Circles from their Poles ) but of 
the compaſs taken in the middle or greateſt thickneſs of the 
Globe, namely, in any great Ciccte , ſuch-as divide the whole 
Globe into two. equal parts, of which-kind are the EquinoRial 
and. all Meridians., &c. this being properly.the Benmerey:, -or 


Compaſs of a. Spherical Body. .. +, 


b- , b 


, Now ſeeing .a Degree. is the 360 part ofthe circumference of: a 
Circle ( for any. Circumference being divided aRually., os, by 
ſuppoſition into.3 60 Equal parts, thoſe parts.are called Degrges ) 
if. we can find how many; Feet ,. Paces, Miles or other known 
meaſures. are contained in one. of thoſe. Degrees ,,thon hall we 
eakily. conclude. how. many gf the ſame known meaſures are cen- 
tained in the whole Circumference :..But by. the former Experi- 
ment we figd ,. thatcin one. Degree of great a Circle -on the 
Sperical Supecfigies,; of: the earth, there is contained 367200 
Feet ; therefore it's evident , that 360 times,367200 feetis.the 
Compaſs. of. the -whole ;- wherefore  multiplying..3672.90 hy 
360, the Produtis 132192000 feet, which reduced.into.Poles, 
is 80131636, and theſe reduced ints Furlongs, .are 200290 Fur- 


Exguſs miles , and ſomenbat. more for the Greuir, of tbe. Earth 


a - ? moans) - a: #eabd AnMeSna LEY”, ES. Fix 4 - 
""TF-further we defire the Dianicter and Semidiarherer of the 
OY _, art 


oh 236 Poles; and laſtly , theſe rednded into Miles are 25036 
E 
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The Sea-man's Prafice. 7 
Earth, foraſmach as is proved by Archimedes , that the pro- 
portion of the circumference of a Circle is to th: Diameter 
thereof, almoſt a$ 22-to 7: Therefore by the Rute 'of Propors 
tion ,. 2822 to 7; So' 1s the- Circumference of the Earth; to the 
Diameter thereof : So that multiplying the Circumference of the 
Earth.,- namely, x 32192000 feet by 7. and dividing the Product, 

namely ,- 925 344000, by 22 the quotient, namely, 42061091 
is the Diameter of the Earth in Feet, the half whereof, namely 
21030545 feety'is the Semidiameter of the ſame ,' being 2 1 mil- 
lions: of feet ,'-and: ſomewhat more : theſe reduced into En- 
gliſh miles, as before we did the Circumference, ſhe the Diame- 
rer of the Earth tobe 7966 miles , and ſomewhat more, and the 
Semidiameter '39$3. -And 'thus we have 'the 'Circumference, 
Diameter , and Semidiameter'of the! Earth', as alfs the quantity 
of a Degree of the ſime-Circumference in known meaſures of 
Feet, Furlones, and Miles, &c. There are only -two things 
here', which inay ſeem doubtfull ; namely, the Experiment it ſelf, 
and the 'Hypotheſis of the Sphericity of this Terreftrrat Globe 
_ conſiſting "of the -Eirth - and Sea, for theſe' being” admitted , 
the meaſures thence peduced as before , will neceflarily” fol- 

Pe 76 0 UT Gre 854 " | ne 4 

Now touching the Experiment , I confeſs , that to have made 
ie-{o exattly as were. requiſite , 'and in all points ſo 'a$ 1 - ſhall 
ſhew in the Chapter'following ,- would bave'required much more 
time-:and -expence than mine? -ability ' would -react unto 5 Yet 
having made'Obſervation at Terk; as aforeſaid; Þ meaſtired ( for 
the moſt *part )- the Way from thence to Londen, and where I 
meafured:not , 1 ow 3” (wherein- through Cuſtome -I-uſually 
come: very: neer- the-ttuth) obſerving- all - the way! as: T'eame , 
with Circumferentor-all the principal Angles*bf- pofitios- or 
windings of the way., with convenient allowance for other leſ- 
ſer. Windings,” Aſcents;and Deſcents) and theſe 1 laid not down 
. by-a ProtraQtor 'after 'the uſual manner , but” framed a - Table 
much rfiore:. exaRt and fir fot this purpoſe 5/ 38i'we ſhall heres 
after ſhewy ſo that 1 may ' affirni the Experiment 'to'be- nie? 
the truth; . »?r7hy 
| Touchipg 
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Touching the Hyppetheſis that the Earth and Sea make one ſ 
Spherical or round Body , -it is generally agreed upon by all the 
principal Philoſophers , Atronomers, . Geographers, and Navi. 
22fors , ancientand modern, ſome reaſons demonſtrative for the 
confirmation thereof may be theſe, + 7 | 

Firſt, The cytes , eſpecially of the Moon, which are cauſed | 
by the Ibadow o1 the Body of the Earth being interpoſed between 
the Sun and the Meon,and for as much as this (hadow doth fall ypon 
the Moon ,, always and on every (ide Circular , and ſo-appears ts 
us , itis manifeſt by OS. that the Earth from whence it 
proceeds in a Spherical Body, We IHE, 

' Secondly, Likewile the Eclipſes of the Sun, which are canſed by | 
the interpolitian of the Moon between the Sun and thoſe places 
where it appears. Eclipſed ; I fay it could. not be determined 
zhen and.in what place ſuch an Eclipſe ſhould appear, and 
where not, if the form of the Earth were not known ; but ſee- 
ing the places where ſuch Eclipſes happen, and where not, may be 
and are uſually determined , and that upon this ground; that the 
us 4 of the Earth is Spherical , it is thence allo ratified te. be a 
tru «5:0! 

Thirdly , the Sun, Moen, and Stars do riſe and ſet, ard 
are upon the Meridian ſooner to thoſe that are reſident, in the = 
Eaſtern parts , then to others more Welterly , - andihat'in a pro- 
portion anſwerable to the roundneſs of the Earth, as the Planets b- 
20d Stars.are upon pur Meridian at Lowdew ſooner-by almeRt four 
hours, than | they are to thoſe that inbabit | Suwwer Jflends , 
and the confines 'of Virgizis and New England: And fo in 
Eaft-India , and other baſtern Regions, che Sun ;and Stars 
2re-ſoorer: upon their Meridian thenupon ours , whichis mani- 
feſt to be {o ,. as by other reaſons, ſoeſpecially by the Eccliples of © |} 
the Moon : for an Ecclipſe of the Moon hath not in.it-ſelf any | 
diverſity of-time , b=ing at one and the ſame inſtant without/ re- 
ſpe of places, yet becauſe inthe Eaſtern parts the day is begun, 
and ic (may be. far ſpent before it Þogin in- places far Weſterly, 
therefore. ſuch an Ecclipſe may appear-to the Eaſtern Inhabi- 
gants towards the end of thzir night, which to the Weſtern ap- 


pears 
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pears in the beginning or middle of the ſame night wigh them, and 
fo the difference wilt bemore or leſs, according to the different 
diſtance of thoſe places in Longitude. _ 

Fourthly , Furthermore we ſee , that going or ſailing to the 
Northwards , we have the Artick Pole and Northern Stars more 
elevated, and the Antartick Pole and Southern Stars mare 
depreflec , the Elevation Northerly increafing equally , with 
the _—_— Southerly , and either of them proportional ts 
the diftances which we go : The like happeneth in going to the 
Southwards. Befides the Oblique Aſcenſions, Deſcenſians , 
Occultations, Emerſions , and Amplitudes of Riſing and Set- 
ting of the Sun and Stars, in every ſeveral Latitude, agrea- 
ble ro the Myperbeſis of the Earth's Sphericity, All which 
could not be ſo, if the Earth were of any other then of a Sphe- 
rical form. 

Fifchly , So if we ſtand upon the Sea-ſhore, and ſee 2 ſhip 
far off under Sail, making towards the Land, at firſt we ſee 
only the Top-ſails or hi parts, and withall do manifeſtly 
behold the conyex Superficies of the Sea, as it were raifed and 
interpoſing ber ſelf between our fight and the Hul or lower parts - 
of the Ship, till ſhe approacheth nearer , and this uniformly , 
every ways alike, and proportionably to the {everal diftan- 
pn. which doth evidently demonſtrate the Spherical roundneſs 
thereof, 

Sixthly , And laſtly , ( to add no more) the Navigations of 
theſe later times make it apparent, thoſe eſpecially that have been. 
made round abont the World, as thoſe two Voyages by our fa- 
mous Countrey-men Sir Francis Drcke rnd Mr. Thomas Can- 
d;{þ , both which ſeverally ſailing from our Coaſts to the Weſt 
Indies, and paſſing the Streights of Magellane, continued their 
courſe Weſterly , till they came into thoſe parts, which are 
from us to the Eaſt-wards ; namely , to the Ex/#-I8d:es , and ſo 
ſailed Rill, Weſterly till they came to Cp box Eſperance , and 
thence returned into Exglard: having failed about the whole 
Terreftrial-Globe , they found nothing by their obſervations 
or Reckonings difſonant from the uniform Sphercity thereof 

| in 
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If all its parts. That they came ſhort in the number of days, 
one , or reckonned the time of their abſence leſs by one day and 
a night than they-which remained at bome ; this further confirms 
the thing in hand, RT $5 
Yet whilet we ſpeak hzre of the Roundnels of the'Earth and 
Sea, we intend it not ſo ltriftly as if it were a thing turned round 
without any inequality in its Superficies : But as a Bowl ar Ball 
thoygh it have ſome cult or ſmall grains of ſand cleaving thereto, 
may fill be ſaid'to. be round : So though the Land , Hills , and 
Mountains be ſomewhat raiſed above the Spherical Superficies 
of the Sea , andif there ſhould be alſo ſome Valleys or Bottoms 
more depreſſed ; yet ſeeing the greateſt of theſe inequalities have ' 
ſcarce any ſen6ble proportion to the whole , we may .well affirm 
e Whole to be round. ; | | 
The relations made: of the prodigious height of ſome Mcun- 
tains, as to be 60 or 70 miles high , if it be underiood of their 
perpendicular or direct height, are fabulous ; . the Mount Atlas 
recorded by fome of the Ancients, to reach up almoſt to the 
Moon , and tobe as it were a Pillar for the Heavens to reſt upon, 
beipg meaſured Geomerrically by Eratofthenes , the perpendi- 
'Cular or upright height from the top thereof to the Valleys be- 
neath, was fouud not to exceed ten Stadiums, which of our 
Egliſh meaſures is little more than a mile and a quarter , a Sta- 
dinns not much differing from our Furlong ; and the like might bz 
ſhewed of others. on 3 i PO IE 
But if we admit the higheft Motintains to riſe perpendicularly 
above the Spherical Superficies of the Sea two miles, yet ſeeing 
the Diameter or whole thickneſs of the Earth, is as we have 
before ſhewed 7966 miles, this, exorbitancy or difference_of 
rwo miles is of ſmall moment ; yea, if there were any Mountain 
eight miles in height uptight , yet this, compared with 'the 
' whole thickneſs of the Earth, is little, more than one thouſanc 
part thereof; therefore we 'may conclude,” that this, Terreſtrial 
Globe , confiſting of the Eatthand Sea, is Spherical,” We come 
in the next place to ſhew by what way of meaſuring 'we found 
the-Parallel'of York to be diſtant from the Parallel of London, 
| | | | ; 9149 
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9149 Chains. Ando how the diſtance of the Parallels of ewe 
Places may be exatly mealured, 
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A moſt exalt way for finding the quantity of the Diameter 
and Circumferenee of the Earth. engl. $a , and of 4 


Degree on: the ſame o 


DF; Do the more fully er down the way of making 
[WED this Experiment, tha (o I may give @ccalion 
23%ZH4, toany who are (o nebly minded tor a publick 
RT as to be at that charge to make a further 
yy and more exact trys#+thejebt, Now ihen the 
belt & perfecteſt way,is:to qbierve {o cxa&tly 
ST EAY as may be the Summer Selſtreial Alritndes of 
the Sun at two places , ſo far diſtant aſunder , 'and lying ſo near 
North and South each from other , with ſo direR and faic a way 
between them, as conveniently may be choſen : Suppole for exam- 
ple {hrift Church and Berwick, or ſome other place in the fur- 
theſt parts.of Scorland , for the further the.e two places are each 
from other , the more perfealy may this buſineſs be performed. 
Then meaſure as truly as is poſhible , and tet dawn ina Book, all 
the way beryyeen thoſe two places, with all th: Windings, Af- 
cents and Deſcents that are therein, whereby with the help of the 
enſuing Table , you may ezfily and exactly find how much the one 
place is mor: Southerly than the other. For this purpoſe the Plan 
Table is not the fitteſt Inftrumznt . but rather a 7 heodalite or Pe- 
rattoy , or ſome other of that kind , obſerving diligently. the Va, 
riation of the Needle. The Chain may be fix poles Jong, or rather 
100 feet, and the Tabl: fitted accordivgly (bur the Table :ollawing 
1s for poles) if it ould be much longer it would beitooiheavy.-" 
The High-wayes are commonly crooked , yet becauſe of ſun- 
dry obſtacles and impediments which are. incident out of the 
vay , and: becauſe & man cannot certainly at firft dire himſelf 
tae nearcR and beſt way to the place intended, it would be ex- 
| Ci pedient 


- was from the South-part of the Meridian to the Eaſtwards, ma- 
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pedient to meaſure the diſtance a8 aforeſaid ; Firſt, inthe High- 


 wayes, leading from the one the other , and then in the neareſt 


and beſt way thar- could be choſen between them ; and ſo if any 
notable Errour happen in the one, it may be diſcovered and a- 
mended inthe ether. Theferm which 1 obſerved in ſetting down 
the meaſures and angler, was according to this Example, 
| Deg. Diftavce, North. , Sourh. | Ea. | Wiſp. 
SE 31 OH | 

© | | 


: Fe HH 
SE I3 _ 6 


SE I3 HHH aq | | 


SW O2 


SE o5 Wh 
| 2 | | | 


 1r 15 (0 be underttood,, that the ſable here tollowing was be- 
fore calculated to ſerve inſtead of a Protrattor , for a Circumfe- 
rentor, or othzr Graduated Infirument , and for a Chain of three 
Poles, which for the moſt part 1 uſe ; yet 1t may very well be ap- 
plyed to a Chain of fix Poles, ( as in this buſineſs it was) ceckon- 
119 every Chain to be two, &'c. And thus for every tzn Chains of 
fix Poles to 2 Chain , I'make two ſtrokes fignifying two Chan- 
es or 20-Chains, andifthere be any odd Chains, for thoſe I ſet 
2 figure in. another line next below; and if moreover any odd 
Poles, whether one or two, for thoſe I ſet. another figure ip a 
third line below, | o 
Thus the laſt entrance before-2oivg, being SE, os Degrees, 


i WH  Genifies that the Line upon which 1 went 
5 


king 
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king an angle with the Meridian of 5 Degreces, the nine rckes 
fomfie nine Charges , or ninety Chains ,"the figure 5enifieth 
five Chains, and the figure 2 two Poles. <0 thay 1t is tobe read 
thus ; <outh-Eaflerly 5 Degrees,9 Charges 5 Chairs,ard 2 Poſes; 
and the like is to be underfiood of the reft. But for the moſt part 
having liberty of ground , 1end the mea.ure of every line, either 
| with a whole number of Changes, or at lealt of Chains, ' © 
And thus proceeding all day , towards the Evening, or when 
elſe ] have time convenient , ] reduce all theſe Diftinces , upon 
what Lines or Angles ſoever they be , to Diſtances of Nor, fl or 


- Sonth, Eaſt or Weſt, as here appears. 


Deg. _| | Diſtance | North. ooms | Eaſt. | Weſt, 
| 1:8: 2571| 1545 | 
SE 31] | 
" A 2819 1026 
SE 2 HAH I692 616 | 
THE 0169 062 
1 « | 2 6 
| SE 23 HHH 92J 75 LEY 
SE 13|tHHht— 1754] 424 
6 . I 499 |-— O52 
SW O2 ThH 2590 235] ., =) 
[IH -. of HHH o149], .013,...,-.-; 
| = | | © her ar” 
Chains, | 571h} 16286| 45738; 0524 
| PE Ao = 521. 7 
| . Poles. i715! : .-| 16286}. 45926}: .: 


We will explain the laft, and to the reft may eaftly be under- 
ſtood: SE 5 deg. |[||]]|||-5.2. Here becauſe I have $S E. the 
numbers taken our of the Table muſt be put into the Columns en- 
tituled Sexch and Eft. Then in the Table under 5 deg. I'look 
for 9 Changes , and find againſtir 2699, and in theadjacent col. 

under the compl. thereof 235, and becauſe SE 5 Jef iefs n 

A | 45 deg. that is, nearer to the South than tothe E. I putin the col, 
+ <entituled South 2690, andin that — Eaſt 235; then again 
2 in 
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in the ſame Tabular Column under 5 degrees, I find gain 5 

| Chains ,. ( cutting off a Figure ; becauſe 5 Chains is but the tenth 

part of 5 Changes ) 149 tobe put in the Sowth Column, and 1 3 

for the Eaff Column. 

Laſtly, againtt 2. poles I find for the Sewth Column 20, and 
for the Eaſt 2,and the like is to bz underſtood of all the ret. 
| * Now uppoling this laſt to be a place , whoſe Diſtance and Sity- 

ation from the firſt is required, I ſum up the Columns ſeverally, 
" andof the Northand South Columns {ubliract the leffer from the 

ereater , and io of the Eaſt and #eft Columns; and io it will ap. 
pear how much North or Sexth , ani how much Eff or ft the 
laſt place is from che firſt, 
' As inthis Example, we find the laſt place ta be the South. 
wards of- the fiſt 1628 Poles , for the lalt figure may be cut off, 
being uſed in the Table , only for the more exactne(s, or may be 
made a Fra&tian, and ſo it is 162955 Poles, Likewiſe the 1: 
place is te the Eaſtwards of the fart 45275 Poles, and thus I pro- 
cecd all the way. | h 

Now touching the angles of aſcent and deſcent of Hills and 
Valleys, to have obſerved them exa&ly , would have required 
more time and charge than I could of my ſelf bettow ; yer 1 
made allowance for ſuch of them as were of moſt moment , he 
that would obſerve th:m all , may either make two or three 
Columns more , or keep an account of them apart by themſelves. 
But if he intznd no further uſe of them j-but to find the neareR 
diſtance , hz need not ſet - them down , hut make allowance for 
them on the ground , keeping his diſtances intire without 
Fra&'ions. 

As, atmit I obſerve che aſcent from a Valley to the brow of a 
Hill to be x4 degrees above the Level ur Horizontal Line , and 
that meaſuring, I find the diſtance to be 20 Poles; I turn to 
the Table, and under 14 degrees- 2nd againſt xo Chains, 1 find 
2911, and 726, thewing that the Level or Horezonril diftance 
from, my Station to. that Brow. is onlv 29 = Poles, and 
that the: beighr of that Brow above th* Level Linz, is 7,35 
Poks: But finding thug that the Hyporhennſat being 30, ” 

Baſe 
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Baſe or Level line is but 2953 that is leſs by 32;, becauſe I 
would avoid this Fraction, 1 add to the end of the foreſaid - 


meaiure of 3a poles upon a Level Line ,3? of a Pole, anggbeo I 
| ” 


may account my ſelf diſtant from the place 1n the Val here I 
mad: Obſervation 3o Poles in a Level or Horizontal LW and i0 
ſet down the diftance without a FraQtion : the like is to be unde r- 
Road of all other Aſcents and Deſcents, 
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The StcuRure of this Table is from this graund, __ 


Tm 
_— 


As Ralinr is in proportien'to the Diftarce of to places #4. 


meaſured- in their Rumb., ſs is'the Sine of the Complement of 
that Rumb, to the difference in latitude of theſe two pl2ces. 

And (o1s the fine of that Rumb, to the diftance of the Me- 
ridians dfthoſe two Places. Ag, admit | meafure South-Eaſterly 
20.degy 300 Poles, here then the Ramb upon which I meaſure, 
making with the Meridian arr anghz of 2 >degees; I ay, - 

As Radiwzis in proportion T {1 | 
to the diſtance meaſhtred- 300 poles | (2.47712 
So is the fine complement the Rumb, S. E. 20 deg. '9.97299 


tothe Difference of Latitude 2 8r-;2- fere, +  12:4F011 


Whereby it-appears , that the diſtance of the Parallels of theſe 
two places is 281 .25 Poles ; or that the place whereto I mea- 
ſure , is more Southerly than the place from which I meaſured, 
by 281 2: Poles. Now for the diſtance of their Meridians , 
ſay, 


As Radias in proportion | 


to the diſtance mealured 300 poles - 2-47712 
So. is the fine of the Rumb S.' FE, 20 deg.__ : ' 9-5-2405 
to their diftance in lougitude, 1 02 5 | 2,01117 


Chi Polerh And thus I find the! place whereto I meaſured is 
38.19] more Eafterly than the place from which 1 mea- 

2| 55.3$\ ſured by 102. ;£ poles, and ſomiewhat more. . And 
' 3] 84.5710 likeſort. may ye found all the other numbers, ex- 
© 4112.76|Prefſed 'in' this” Table; but having thus found for 
+5{k 40.95|<very . Degree tq 45 Degrees two nun bers, the 
*6169.14|"M may ' be reduced from them , as in this 

f! 07 22 Example: 300 poles at three poles to the Chain 
is an Thandfed Chains | or ten Changes |, finding 


- 71" 97+33 


* $7225, 1 nad ps E 
| pes, that it "ten! Changes upon this Degree, the dif- 


10:281.92, 


ference Southerly is 281 — poles , it muft 
or five Changes, yhich is juſt half ſo much, 
} | be 
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be almoſt 141, and for one Change, which 'is a tenth parr 2 8;2 


A fere, and 10: for -twa Changes eiuice do» mute, «thab is , 5657 


tor three Changes thrice io much, rhatis, the (um of the. tws 
former ,' namely , $4.5, and ſo by Addition only you may find 
the reſt ,:a$ is this Table, avhich 1 ſhall need ts proſecarenc furs 
ther. And thus you may make it to the hundreth or thouſand 
parts of a Pole ; but this f6ri ordinanyiactafions, for which it was 
at ficlt intended, may ſuffice. : 

And accdr.ingto''this Example, it will breave to frame the: 
like Table for a Chain:of any.o:hcr tive 5: of far [ny ether. -ca- 
ſure which you uſe. - | OE | 

It may be objzeRd, That howſoever this Rule holds true in 
plain Triangles, yet the Triangles here uſed are neither plain nor 
Spherical; tor a plain Triangle is - made. of. three right Lines, 
and a Spherical of three Arches of great Cules ; but in this the 
three fides are of three ſeveral kinds z namely, ane fide is an arch 
of the Meridian , apd (6 of a great Circle;, another an atch of a 
Parallel, and fo of a lefler Circle, the third fide or Hypothenuſat 
being the Rumb, is no archof a Circle , but, a &gment of] an He- 
lighegh0 :-; 2; navy 6 Au 6 00 

Bnt 1 anſwer , that notwithljanding this. maybe ſpecylztively 
coneeived,, and ſo demonſtrated tg be no- plain Friangle,, yet in 
ſo {mall.Diſkances ag theſe which hege wg uſe, there can be no ſen- 
hble nor ſcarce any numerable difference, Yea, the. dillance þe- 
twe:n two parallels by the Rumd and Diſtance given. ( being the 
thing bers chiefly aimed at ). is yery exaQly. found by this/Rule, as 
befoze-ws haye; ſhewed , and as is more: fully dergp trated by 
Mr. .#rgght ;\ingh2: 32 Chapter of his Book , Of. the Correltion 
of Errong 4# Newigatips -. Whenge we may cauclude , that th 


parts. 9þhp; Merighanolleed by this Table, .acgording te _the,/ 


Ru:ybs angd-Diftanges 4.25-wehay> bafore ſhewed., do;give the 
t:ue meaſure of the. ment of. that Meridianintercepted , 'b&+ 
tween the parallels of the two places propoſed, |; . 1 5 
To: 7a AMP wA Sol: d; ms | 


ST Ot = 4 ed. P 


if" 
x - 
. P 4 , 
- # 
F TH, e206 4 +4 Ii J\.- 
. F +4 
. 1 & 2% 4 4 * 


b 4 , ' 

' 6s p*L z * Ty. #7 

: -m7CC\ eardtiin oaks dB oo, 
: 442.- 6 . i ie 2. 
> *% ol *L a7 _ obo. dds 4 = 4 
P 4 
+ + 24A» 
z 


Es". 


= * 2 oY ——_ om  —_— 
em rr rr OOO 


wm 22 r2 w 
——_— 


_ _—— ee > AGEs —_ 
_ _ ——————— 


52 "” The Sea-yian's Praflice. 


amy 


Top 
CHAP. IV, 


the.difference of” Longitude , Poſition and Diſtance of 
_— London: {4nd how the Maps of England 

may by this Experiment be reformed , eſpecially mn the 

Latitude of Places, = 


»,, E comne-next to ſpeak of the Eaſterly and We- 
* [(terly diftances gathered as before is ſhewed by 
theſe Tables, and to find thereby the difference 
* of Longitude,and of this we will-give an Example 
in the foreſaid Experiment: whereby we find 
MESA that the diſtance of Longitade, or the Eaſt and 
Welt diftance between York and Lendes 1s neer 14000 Poles , 
Loudon being {0 much more Eafterly than Tork, :And before we 
have found that in a degree of the Meridian, and conſequently in 
a degree of the EquinoRial there is neer 3709.3 Chains, at fix 
Poles to. the: Chain, and this I 4000 Poles convertediinto ſuch | 
Clinos it 2 3345+ © © (e042! _ v. 
* Which 23335 Chains (for finding the difference- of Longi- 
tude ) are not to be reckoned in the Parallel of York , that: being 
too much Northerly , neither in the Parallcl of London, beins 
roo much Southerly, but ina middle Parallel between both} name- 
ly, about the Latitade of 52 degrees- 45 minutes. Now to find 
what difference of Longitude is anſwerable to this 2 33 33 Chains 
inthe parallel of 52 degrees 45 minutes, ſay, 
As Radius is in proportion 
to Sine complement the Latitude /c. 52 deg, 45 min. 9.78197 3 
Sois the meaſure of a deg. in the EquinoQial 3709;4 3.56927 * 
to the meaſure of a degree in that Parallel 22455 3-35724 
An 


. 
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And thus we find that in the Parallel, whoſe Latitude is 5 2 
degrees 45 minutes, there are 2245,; Chains anſwering to a 
Degree, whereby it appears that the Cifference of Longitude be- 
tween York, and Loden, is more than one degree, and to find 
how much more, ſay again by the Rule of Pioportion: 


Ag the meaſure of a degree 2245; Co, ar. 6.64876 
is to a degree in Seconds, 3500 3.55530 
So 1s the meaſure given, 2337; 3. 36797 
to the number of Seconds, 3741 | : 3.57303 


Which reduced, is 1 deg. 2 min, 2x ſeconds, and thus we find 
that London doth diffr in Longitude from York 1 deg. 2 min. 21 
Seconds, being ſo much more Eaſterly. 

Thus having the difference of Latitude , as alſo the difference 
of Longitude between theie two places, we may ( according to 
the ſecond Problem of tailing by CMercators Chart ) find the 
Rumb trom 7.oxdes to York. to be I 4 Cegrees 20 minutes from 
the North to the Weltwards; that is, North by Weſt 3 de- 
degrees 5 minutes Wetterly , and the diRtance in that: Rumb 
9442 Chains. Bur their diſtance in the High-way , by reaſon 
of the crookedneſs and un-evenneſs of it, was more by about an 
eight part, 

And the like may bz done for the other intermediate Places be- 
tween theſe , but affeRing brevity we pa:s that over, as not much 
pertinent to our preſent purpoſe , only expreſſing the Latitudes of 
lome of the principal of them, as followeth. . 


| Latitudes 
As the Latitude of York ;- we find to be 53 ceo, 58 min. 
Doncaſter 53 deg, 32 min, 
Newark upon Trent | 53 deg. 5 min, 
Grantham 52 deg. 54 min. 
Stamford 52 deg. 38 min, 
Huntington 52 deg. 19 min. 
Royſton 52 deg. 3 min. 
Ware 5x deg. 48 min, 
London 51 deg, 30 min. 


We 
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We further-noted ip this Experiment, that howſoever the num- p 
ber.of miles between Ware and .Londox are almolt the ſame by 
eftimation that they ace by meaſure ; yet all the way beſides from 
Yark to Fare, 2 meaſured mile cavhlt 1320, Poles is but 
three quarters of a mile., as the miles lie by eſtimation or com- 
mon account ; {o that every where ( for the molt part ) three miles 
by efintatien makt four meaſured miles, * And 2 minute or the 
fixtieth part of a Degree , is atmoſt in' the middle between 
Hen both : So that look how much a meaſured mile is leſs than 
a minute , ſo much or ſomewhat more is* a 'mife by eſtimation 
greater-thana-minute;; Forms therecis' contained: in a" Degree of 
meaſured miles 695and amewhat more, as we have before ſhew- 
ed, ſo of our common eftimated mifes, there are contained 
about 512 in a Degree, 36 4-H 

Upon theſe grounds the whole Map of this Kingdom: might 
be mnch recihed ,:eſpecially in the Latitude of Places, for 
ehough we cangot hence determine certainly the. Latitudes of - any . 
other: places beſides thoſe-which were m theway., or at feaſt in 
6ght as'we came up i( the principal. of which we'have before no» 
ted.): Yet wemay'neecrly conjecture the/Larrtudegof moſt parts 
of Englard , by their Diſtances and Poſitions From theſe; but 
theſe things being beſides our ſcope and purpoſe in this place, . ws 
ſhalt only compare the latitude of ſome principal places, pro- 
bably gathered: from this Fxperiment , with the: Latuudes of the | 
ſarte placds,. as they are ſer down by: Ms. Spredin his Geo 
phical Deſcription of Eglails »that fach, 4s pleaſe to! txarmane 
both in'any particulars , may know to which they may more ſafe- 
ly teanz ,”-.: . £260 83.4 (Sufios ttt Tl gin 
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1% þ Late: Latit. | Latit. 
k Ar ORE, Fra 2 this ich 
; - | Exper. |b/3e * | | Exper. | Sp. map. 
Cathy gr 1751. 29 Norihawpton $52 '14|52. 36) 
\Chiehe er 5O 48150 Fl Huntington ' h | $2 19152 44 
Guilford * 51 12]5r. 22|Stamford '- \52 38153 os: 
Mvinebeſter * "|5r%03]5t 11; Leiceſter "15240 53 © \ 
Dorcheſter ' | 56-4050 44| Lintdls  |53 14153 2 
Exceſter 50 43.|50 48] Newark ypon : 
Wells [or 12|51 22} Trent 53 05[53 38] 
here if bh 04 FI T3 Notingham 53 '0O0[53 32| 
Reading \51 28|51 42} Darby 52. 58153 30 
London FL, 3ZO'5A 45 | Stafford $2 52153 22] 
| ( olcheſter Fr 58]52 16! Shrewsbury 52 47153 16 
Ipſwich 52 o8!|52 30| Cheſter 53 16153 52 
Norwich [52 42|53 10] Lancaſter 54 10]54 $71 
Cambridge F2. 12,5J2*'Z2 York, , $3 58154 44 
| Hertford 51 49:52 05| Richmond 1n | | 
Bedford 52 ogl52 3o| Tok ſhire [54 28|55 18 
Buckingham |52 00\52 20| Kingiton upon | 
Royfton 52 04.52 24 Hull |53 48|54 29 
Oxford Fl 46 52 O2| Doncaſter. 53-3254 12 
Glouceſter \51 53/52 12| Durhans 54' $2455 45 
Hereford 52 07;52 27|Carkile 55 ool 55 56 
Worgeſter |52 1452 36|Newcaſtle + |55 03/56 01 
Wervick 52 20 52 45\Barme, ® I55 $4 57 03 


The Latitndes of theſe Places in the firſt Column expreſſed 


are ſuch as are probably TI from this Experiment. 


But 
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in the ſecond Column, there is ſer down the Latitudes of the ſame 
places, as they are cxprefled by Mr. Jobs Spe in his. Map of 
England, ſet forth in his Book, entituleo The T heatre of the Ems: 
pire of Great Britain; and lealt there ſhould be any miltake-in 
the Map , I havEcontferred theſe Latitudes thence gathered with 
the Laticudes of the ſame Pl:ces ſer gown by him in words at 
large , in his deſcriptions of each ſeveral County , and find them 
neerly.co. agree , except the Latitud® of barwick,, which in his 
Map he makes-to b2 57 degrees 3 miputes, but in his Hiſtorical 
Deſcriptions of / Northumberland , he relates it to be 5 5 degrees 
48 minutes , which la is much neerer the truth, but ſeems not to 
be his meaning ; becauſe then he ſhould make it more Sontherl 
than New-caftle , yea more Southerly than he doth /Carl:le, whic 
by his Map, and alſo by his words 1n his Relation of Cunber- 
land isin the Latitude of 55 degrees 56 minutes. Whereas B7r- 
wick is above 5 o. mils more Northerly. i 

By theſe you may neerly conjeRure the Latitudes of other parts 
of England, lying in or neer the ſame, Paralle] with any of them : 
And hence allo it appears, that the cifference of Latitnde be- 
_ fo and the South-coalt of Englaud neer Chriſt- 
Charch , is littfe more than 5 degrees, not 6.degrees and more, as 
ſome of our Maps make it, But theſe things we muſt leave,that we 
may proceed to.that which is principallyintended , only we will 
firſt touch a little upon the uſe of the fore-going Table in Plottin 
and Surveying of Land. Page 
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To DeMeate the Plot 207 rang ik. Opie or 
. other pieces of Gronn; »: ifs of RI ers, Hhitbonrs. C. 
ſpceaily and moſt exadll 


Y intent is not hete to proſecute at large the Plat- 
ting of Grounds; being a thing handled by o- 
thers, treatirig of Surveying : But confi.ering 
that the ways by them di 45 wy by others- 
practiſed, in delineating or down the 
| Þiltances and Angles obterve by the Circune- 
fereator, T heodolite, Perator, or other eraduargd Inſtrument, is 
by a Pretrattor, and that the Table before going, or that which 
followeth towards the end of this Treatiſe , letheth for that and 
the like purpoſes, almoſt as ſpeedily , and fþr more exaRly, 
I ſhall crave leave to diereſs a little to ſhe this uſe of it as 
briefly as I may. Therefore yer the method to be u- 
ſed in ſetting dpwn the Nath&&. of the Grofit, th: Tenants, 
Borderers, and other pemarkable things , and Jeaving every 
man in theſe if the-Wways whereunto he is accuſtomed. You 
may ( as ſometimes I do). make a Book in a long Oftave, 
and upon the left fide thereof ſet down ſuch thipgs , as theſe be- 
fore mentioned, reſerving every right fide , and dividing them 
by mw Lines into fix Columys; as. hereafter following ap- 
peeret 


And having taken and fet I You apes 


the left. fides © or” pages. or. 
next morning bef re yo of Fd ur. cp 
will pettnit , fer. « on , 
many Degrees the Lines vpo uy 
og fro B's the, North o on 
fin wo them 
Tet Rx in C 
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28 
As jn this Figure , ſuppoſe the Line from A to B to be dire&ly 


Eaſt ſeven Changes, that 1g, ſeven times;30 Poles , or 210 poles, 
from RC 6 Tacos of the Louth 35 degrees , 8 Chan- 

and one Chain , from CtoD, to the Weltwairds of the 
Couth 32 degrees, FE WnTIngR, DST, 


4 1 
; 5 - 
% . 
j ” Py? : 
2 
s x . 


to the Weliwaids ith South $0 degrees , ten Changes, from E 
to It, to the ie of the North 35'deg. fix Changes , three 
Chains , nl irds of a Polg: and laftly, from F. wA, the 
place where 1 fir Ow to the WeRtwards of the North g deg. 
5 Changes, 3 Chis, 22 pales: All theſe 1 expreſsin the firſt 
and —_ aa on the right fide , as hereafter following ap- 


® Which rg, {tle theTuble, and find there the Nocthiog 
and Sou Wa ng, or Ooh him ing aſwerable to theſe. Degrees 
and' wma bY ceordingly. As for the firft 
being Eaſt (even ng I ſet down in the Eaſt a -- 

o1es 
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th a Gipher behind it ter be (ub be EE, 35. 
pg inctbe Table: for' x Chas Nba ts "(&t in the. 
South Colaninz;and\860for the Eat Cs afſo  tiefame 


deorce for 1 Chain'25 
Ex Column; and {0 I proceeded with 


4s for the South *Columini , and 17 for the 
all the teſt , untill * I have 


finiſhed. : pe off Jt pro 
CRT DET TE Tn. 
_ Eeft. . | iff | 
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oc ten 7 I Leh: 
Sw 132 : ©; 44 ME in — 
| ; 3 th——_ I272 | 10995 
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J bo "5 [0074 295A | | 
7 [000F, © 4 bh. 
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og cy 190925. | _ 
Fn [3148 | 3148 14065 14065 | 


And being thus cementd to my firſt Station, I ſumme ip ſeve- 
rally thzſe four Columns of North , South ,” Eaſt and Welt ;"atd 
| finding that the ſumme of the North column i is eqyal' to' that 'of 
| the: Soath, -and the ſum of the Eaſt is' equal to that of the Wea, 
| I conclude the. whole Work to be tru] pub: cn'p whereas if 

- there had been'any diffzrence , -it had ſhewed an Errour ; : and i if 
, that, differencs;hadbeen great," it had been neceffary to. examine 
me ME os 5 46-omn Itg'3 04 0507 ch na 
E 3 © 


It 


, Jc4 hes 4p ther all the angles? -and ſe th multiply 
th. 7ipht anples , , or 1.80 degrees Þy the mymber of angles! lack» 
6 ley gether! be <quz 


It may ſeem, very laborious to ſet down _cyexy Station in this 
manner, but ore that is a little exerciſed in may,as I take it (for 
I never obiervedthe time exaRtly ) ſet doym ghar 50:Stations In 
this manner , Withithin the ſpace of an bougy or thereabouts ; but 
I ſhould adviſe that it be done by two meny, having each a Table 
for that putpoſe to avoid all miltakings. *&'*'' 

If your Inſtrument give not the angle with the meridian ex- 
preſly, m_ may eahly be gathered thence of elſe you may di- 
vide a Circle as your Inftrument is divided ,zand number the De- 
Orees as they are numbred ; which done,! ripmber them alſo from 
'the North and South part of the Meridian towards the Eaſt and 
Weft, ſo ſhall you eaſily know the angle &f any. Degree with the 
Meridian. woe O | 

Now ta proceed , theſe meaſures may b&'ſ& downin a Plot ſe- 
veral ways. As firſt , conſidering which way the ground lies, I 
take" point for my firſt Station , ſo as the whole may fall conve- 
nently within theplot, which let be the peint A, by which point 
I draw..a. meridian and parallel ,-namely two right lines inter- 
ſeQing one; anather- at' right angles; whereof let N $S be the 
me ian running North and South , and; E the parallel run» 
ning:Ealt and Weſt ; this dope, 1 lookte-the North and South 
co umns ».and. there firſt.in..the. South Column!,: and againſt the 
third Station, I find x253 5, that is,- 2254 Poles, this I ſer 
in the meridian from A, to the Southwards , and mark the point 
with 'the figure 3, then in the. South«Column-againft the fourth 

| 324 | Station, 
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tion, 1 find 1374; which I ſet in the Meridian from 3 to 4: 
| ths aghint ihe rid Seaton E find g2rx , which I ſetin the Me- 
ridian from 4 to 5 then againft the Sixth Station, I find in the 
Notth column $2553 » Which 1 ſet in the meridian from 5.to 6 : 
21ſs againſt the ſeventh Station, which is the ſame with the firſt, 1 
find 1595 » Which 1 ſet in the meridian from 6, and it falls upon 
A, mwnich is the firſt Station : and thus I have done with the 
South and North columns, 


In like ſort I expreſs the meaſures 1u the Eaft and Weſt Co- 
lumns in: the Parallel E W. As finding firſt in the Eaſt column 
2100, I ſetitdown from A to the Eaſtwards, and it extends to- 
B, where I ſet 2, fignifying my ſecond Station; 1 find next in 
tie Eat Column 877 , which I fet in that Parallel from'2 to 3,. 
next in the Weſt'Column 859, which I ſet in that Parallel from 
3to'4: and ſo I proceed with the reſt, And having thus ſet 
down the. meaſures in the meridian and parallel, we have alſo as: 
3 it falls out in this Example to Stations expreſs'd,namely A and B, 
, —_— | now: 
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- now for the third; I take in. the Parallel with my Compats.the 


dittance:A 3 42nd ietting gne foot in the meridian at 3.1 itike 
an arch, neer C; al.o raking in the meridian” the, diſtance A.3 
and fixing one foot in the parallel at 3 , L;croſs the aforeſaid arch 
neer C, the inter{eRion of thele two arches is. the point C, repre- 
ſenting the third Station. | | | 

In like ſort , Iprocecd to find the points D EF for. the fourth 
fifth, and" fixth'Stations , then drawing Lines: vamely from the- 
ficſt Station A to thz ſecond B, and from the ſecond to the third 
C, &c. We ſhall deſcribe the Figure required ABCDEF. 

' Otherwiſe, whe:eas here you add and ſubftract the ſeveral 
diſtances of South and North, as-alſo of Eaft and Weſt by your 
Compaſſes ; you may with a littlemore pains add and ſubſirat 
- them by the Pen, which is the better way. - © 

As having ſet down, jn the meridian the Southerly diſtance of 
the third Sation' 1253 , Iadd thereto 1374, which is againlt the 
\ fourth Station , the ſumme is 2627 ; the Southerly diſtance of the 
fourth Station , Which J ſet 1n the meridian from; A to 4, Again, 
to-this Iadd 521, ſo haveI 314g, the Southerly diſtance of the 
fifth Station A 5, from which tubſtrafting 15 53 , rhe Northerly 
diltance ſet againſt the fixth Station, there remains 1595 , which 
isthe Southerly diſtance of the faxth Station , to þe ſet in the me- 
ridian from A to fix. Laſtly , from this, abatings the Northerly 
diftance of the firſt Station from the ſixth , which I find. there al- 
ſoro be1595 , there remains o. . Shewing that I am returned to | 
the ſame Parallel , or EaRt and Weſt line; in which at firſt I be- 
oan. Andin like ſort, you may proceed jvith the Eaſt and Weſt 
columns , and then by the interſeRion of two arches , find every 
Station, as before. c | . 

Other ways might bz preſcribed, which will not be hard to 
find of yoir ſelf. And as we may thus lay down any irregular 
right-lined Figure far more exattly than by. the Protratfer: So 
when it is laid down after this manner , we may caſt up the #-_ 
res -or_ Superhcial quantity of it: very exquiſitely : Yea , if 
there ſhouſd ib a+ Plot. drawn 1 ( according- to. ithe} Angles 
and \DjRances: iere; : given.) after: the': uſual! mvher by 4 
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Scale fo large, that the Plot ſhould be an hundred times ſo great as 
this ; yet could got the content thereof be caſt up ſo exaQty and 
certainly as it may be here. ; 

But I muſt not infilt upon theſe things, they. may of them- 
ſelves be'conceived and mine intent-is-only totouch them, thar 
T be not prevented of time , andby other occafions from hand- 
ling thoſe things which 1 have here more ſpecially intended. 

But as Fhave ſaid, this courſe is chiefly to be uſed in pſotting 
large grounds, and there indeed are graduated Inſtraments, eſpe- 
cially to be uſed: for other'{maller grounds, there is none more 
fit than. the Plain Table. X 


—_—_ 


_— — 


CHAP. VI. 


Of the Compaſs of the Earth , and the quantity of a De- 
gree, according \to the moſt approved Experiments 
Ancient and Modern. 


Aa Lthough the Compaſs of the Earth hath 
2, been in ſome ſort obſerved-by divers of 
the Ancients: Yet for ſome of them we 
cannot certainly 'gather what meaſures 
they uſed; others uſed no meaſure at all, 
but aſſumed the Niftance of Places ts be 
ſuch as it was eftimated by Travellers to 
J be, and likewiſz the Latitude ; therefore it 
=: , Will beneedteſs to infift upon the exatnina- 
tion of their obſervations, others of them which were taken by 
meaſure, and which we may upon any '$00d Ground reduce to our. 
meaſures, are theſe which follow. 22 
* Willebrordus Snellizs in his Book entituled © Eratoſthenes Ba- 
tavi , 'cites Abel Fedas , a moſt diligent eſrabiav Geographer, 
that lived about the year of Chriſt 1322 , who Rows ; _ 
| | -” - a 
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about the year of Chriſt 827, certail men kilfull inthe Lathe. / 
mwaticks , did by th2 commandment; of their Prince A-awvanor, | 
meaſure in the fizlds of © Me/oporamin (as he gathers ) under 
one and the jams Meridian , trom the Noith towards the South, 
the Quantity of a degree , and found it to be 56 mites or, ſome- 
what more. - The quantity of 'their mile, according to +Alphra- , 
gant 5: Was 4000 Cubits , or 6000 Feet , whence the quantity 
of a degree ſhould be 3 36000 Feet: ,- but of the length of their 
Feet we are ſomethin? uncertain, only they define it to be (@ 
long as the extent of 96 batley corns laid fide by fide ; whereas the 
Rhynlend-toot, according to tryal by tim. made, . is but the 
extent of go corns laid inlike manner , to that if there be no in- | 
+ Equality in the orains, then go Arabian-feet are equal to 96 
Rhyuland-fect.- But 96 Rhynland-feetare found to be about 91; 
Engiiſh-feet, thereforealſo, by the Rule of Proportion, z 36000 
Arabian-feet do make of our Englhiſh-feet 370222, So that 
&ccording to this Experiment of the Arabizns, a. Degtee ſhould 
contain 37022 2-0f our . Exgl:ſh-feet. + And before we have Found 
by the Obſervations taken at Loxdox and York,,. and by . the-di- 
ſtance of their parallels meaſured , that a Degree contains of our 
Engliſh-feet 367200, The difference is only 302 2 feet, that is - 
about the ;5-part-of a degree or half a minute. 
4 He cites next Alhazes the Arabian, who in his Book de Cre- 
F puſculis, declares the compaſs of, the Farth to be 24000000 Pa- | 
ces, ſo that proportionally there mult be, in one degree 66666? 
paces, thatis 333333 Arabian-feet. And ſeeitg that go Arabian 
:* feetmake of our Engliſh-feet 995, therefore by the Rule of Pro- 
. portion 333333 Araban-feet,make of qur Engliſh-feet 3672 83: 
So that according ta” Alhazen, thete ſhould be in a Degree oof 
367283 -of our Engliſh-feet : differing from this Expetiment FF 
which | made only 83 feet ina Degree, TN, F 
I have not trained theſe numbers to bring them to this neerv? } 
neſs ;.:they are the ſame in effe& which are let. down. hy | Syria | 
1n; bis Eraroſthenes Betaves , who:with greet induſtry; and judg- 
- ment, hath; compared the  meaſurey of: the: ;Angiengs ; -and-t 
meaſures uſed by ſeveral Nations in theſe times, with the 
| Rbyjno 
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Rhynland-foot. Much leſs have I ſirained mine own num- 
bers to draw them up to thee: But on the Contcafy , I confeis 
upon the fight of his Book , oBferving the great pains and in- 
dutiry which he profeſſeth himſelf to have beſtowed , and which 
1 doubt not but he did imploy in making his Experiment, and - 
how he had found the meaſure of a Degree to be much leſs than 
mine , as we ſhall after ſhew, 1 began to doubt that 1 had not 
made ſufficient allowance for the un-evenneſs of the ways , and 
for ſome ſmall bendings , ſometimes to the right hand, ſometimes 
to the left, the obſervation whereof 1 witcingly negleed, to ſpare 
time and Expence, For I did often obſerve a mile or twobe- 
fore me, ſome Mark in the High-way noting thz degree,and mea- 
ſucing to it in the way , negleRiing to to obſerve the intermedigte 
ſwervings of the way , ſomerimes three or four degrees towards 
the right hand, ſometimes as much to the left, but making ſuch al- 
lowance for that, and for the un-evenneſs as | judged ſufficient. 
And ſome men may think , that the exa& Obſervation of theſe 
leſſer things thus negle&ed and regulated only by judgment or 
conjeRure inight deceive me much : But they may conſider , that 
if there be two places a mile diſtant, that is, in a rightline 326 
Poles, if you meaſure from one of theſe places twards the 0- 
ther , not in that right line , but always ſwerving from it by an 
angle of 4 degrees, ſometimes to the right hand, ſometimes to the 
left, till you come to that other place; I ſay, that notwithRtand- 
ing all theſe ſwervings ( if there be nothing elſe to augment the 
meaſure) it will not amount to 321. Nov conſidering that I _ 
had all the way, as occaſion required , made ſuch allowance as ' 
ſeemed convenient , and ſo found 367200 Feetina degree, be- 
fore I compared it with the meaſures taken by any other : I re- 
ſolved not to-diminiſh nor to augmegt the number thus arifing 
my Obſervations , Meaſures, and Allowances, in reipe& of the 
Opinions, Obſervations , or Meaſures of any other man, untill 
there be made ſome Experiment more evident and exa&t than any 
yet extant, And1 am ſomething rhe more confirmed by the neec 
agreement of theſe two teſtimonies before recited, both exceed- 
ing me'a little in the meaſure of a degree, But we cannot con- 
F fdently 
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fidently reſt upon them , becauſe of that inequality which may be 
of Corns or Grains ; for theirs may haply be ſomething greater 
or leſſer than ours. W. | | 

- - Beth theſe meaſures of a Degree do much exceed the quanti- 
ty of a Degree found by Snellizs , but when he compares them 
with his own another way , namely , placing the Barley-corns ſo 
that they may not lie flat , but be ſet up edge-wiſe , and ſo by 96 
Corns. to make a Foot, and by ſuch Feet to meaſurea Degree; 
then he finds that the quantity of a Degree, according ro the 
Arabians , is much leſs than by his Experiment it ſhould be : 
butif ſome be laid flat , and others ſet up edge-wile, the Arabian 
meaſure of a degree will agree with his. And ſo he propoſeth 
this doubt , whether the 96 grains whereof the Arabian foot doth 
confit , muſt lie flat or be ſet up edge-wiſe, or ſome of them 
to lie flat, and others to be ſet up edge-wiſe. But it is moſt pro- 
bable that they mult lie flat, that being the poſition which they 
are apt unto by nature; they cannot be ſet edge-wiſe without 
much trouble , eſpecially ſo many together as make the length of 
a foor , and ſo the Arabian meaſure of a degree doth neerly agree 
to this of mine. 

We come next to hear the determination of Pro/onsy of A- 
lexandria , whoſe authority and credit in the ſolution of this 
queſtion'is not inferiour to any of the Ancients. He affirms the 
Compaſs of the Earth to be 180000 Stadixms, and the quan- 
tity-of a degree 500 Sradiums; the ſame ( as Srrabo ſaith in his 
2 Book of Geography ) was before affirmed by Pofidonizs, Alſo 
AMearinns T yrins ( defore Ptolomy ) had determined the quan- 
tity of a Degree to be 500 Stradinms. Prolomy confirms it, not 
fmply from their celations, but as it ſeems from bis own expe- 
Mence, and that by ſome meaſures diligently taken, for the xx 
Chapter of the firft- Book of his Geography , he hath theſe 
words ; Sed-in hoo queque rette ſextit , partem naam qualinm 
eft circulns maxim tricentornm ſexaginta ; quingenta un terra 
conſtitnere Stadia , 1d enim confeſſis d1menfionibua conſonum ex- 
iftie, 'Alſo lib, 7.6ap. 5. [tant parsnna, ſen gradm nn quin- 
genta continent Stadin, quemadmoduns ex dilgentibme deprehen- 
£7 ſam 
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[um tft dimenſionibud., Now a Stadium not only amongſt the 
Greeks , but as appeats by Herodotus among(t all other Nations 
of Aſia and in Egypt , did confilt of 600 feet : therefore a Pe- 
eree according to Prolowy , mult contain 300000 feet, - But, the 
Egyptian or Alexakdrian-foot was much greater than our foot”; 
for as we have before ſaid, the ancient 'Kygman foot is greater 
than ours , and the Egyptian: foot was much greater than the Ro- 
as: For it is often teſtified by Hers Aechanicus , that five A- 
lexandrian-feet make fix Roman feet. And Mr. Sneflizs hath ve- 
ry ingeniouſly gathered both from{Philandes and . otherwiſe , that 
the, Rhynland-foot is equal to the ancient Roman-foot ; . there- 
fore allo five Alexandrian-feet are equal to ſix Rhyalaxd- feet : So 
that by the rule of proportion, 300900 Alexandrian-fegt will 
make of Rhynland-feet 360000, . But by the fize-of our Engliſh- 
foot, which was ſent him from the Iron-Standard in Gmi/d-ball, 
he finds it to contain but 968 ſuch parts as the Rhyzlaud con- 
tains 100@: So that 968 Rhynland-feet are equal to 1000 Exg- 
liſh, or 121 Rhynland-feet are equal to 125 Engliſh-feet. There- 
fore alſo by the Rule of proportion, 360000 Khyzland-feet are 
equal to 371900, of our Expliſh-feet Therefore according to 
Prolomsy , there are contained in a Degree 371900 of our Exgliſh 
feet. But by our fore-mentioned Experiment made between 
York and Loudon, we find only 367200 feetin a Degree, being 
I«(s than Prolomres by 4700 feet, that is, by & part of a Degree, 
ot Z of a Minute, and litfle more. | | Sy 
Fernelizz a modern Author and learned Phyfitian , meaſu- 
ring the way by the Revolutions of a Wheel, and the Latitudes 
by Obſervation, finds in a Degree 68 Htalian miles, and 96 pa- 
Ces y the Pace which he uſed being more than five of our Englifh- 
feat ; But hecauſe he handled not the Problem exaRly., and. is 


lulpeRed by Snellizs, ( thongh 1 think without cauſe) to baye. 


rounded his Concluſion rather upon the Experiment of the Ara- 
Vans before ſet down ( wherewith it doth neerly acree )*then 

upon his own, we will infift no Tonger upon ir, < 
We come in the laft place to the Experiment of /illebrordus 
Sneliis, a Hollander, made in _ Netherlands about 20 years 
2 paſt, 


5. 
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paſt, We ſhall not need to recite the particulars of it, being ex- 
tant at large in his Book before mentioned , but in Concluſion 
he finds in a Degree 342000 Rhynland-feet. Now a Rhys- 
lard-foot (as he hath there ſhewed , comparing both together) is 
oreater than ours, and that in ſuch proportion, as 1000 1s to 968, 
( and io much'or little more it.appears to be by that Model of the 
Rhynland-foot printed in his Book ) therefore 968 Rhynland- 
feet muſt make 1000 of ours; and hence by the Rule of Pro- 
portion, 342000 Rhysland feet, will make of our Ezgliſh-feet 
353306, So that there ſhould be in a Degree only 353306 
feet , which 1s leis than we have before found in a Degree, by 
13804 feet, thatis, by .; part of a Degree, or 2; Minutes, and 
ſomething more. He was a man doubtleſs of ſingular indeftry 
and knowledgz , and of ſo much exerciſe in the Mathematicks, and 
it maybe, as well experienc'd in this particular , touching the 
Geometrical menſuration of diſtances , and he hath beſtowed 
- much pains and diligence in this Experiment , as by his Book ap- 
peareth., Bnt if he had by a Chain meaſured the Diſtance of his 
two utmolt Stations (if the ground would permit, which 1. ſup- 

ofe it would not) or at leaſt-wiſe if his meaſured Stations had 
en further diſtant: I conceive he would have found a greater 
DiRance in his tio utmoſt places of Obſervation. But if a man, 
intending to find the Diſtance of two places, meaſure only 
the .:- part of that Diſtance , and by that meaſured Line and the 
anvles., think to find their true Diſtance ; whether he do it im- 
mediately from thoſe two meaſured Stations, or mediately by help 
of others obſerved from them , he may eafily fall into ſome nota- 
ble Error. For though th: Problem be exaRtly true in Geome- 
trical Demonſtrations , how ſmall ſoever the meaſure be , yefit is 
not ſo in ſenſible and experimental practiſes, by reaſon of the 
weakneſs even of the beſt eye, and the imperfeQion of the Tn- 
ſruments in themſelves, and in their uſe. And beſides that, there 
wete many Stations obliquely fituate; A man cannot always 
hit the juſt middle of that Turret, Steeple , or other mark which 
he obſerves: Neither when he comes to make his Station there, 
can he always place his Inftrument juſt at the concourſe of his for- 
mes 
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mer Viſual Lines , by reaſon of other impediments. Beſides the 
force of ' the wind in ſuch eminent places: add mozeover that 
amopeft ſo many Siceples as there are in ſome Towns, there, - 
2 man may at {ome time miſtake one for another. And if the:e 
ſhould happen no notable Error , by reaſon of any or of all 
theſe Caſualties: Yet may tivo Minates in the difference of the 
Latitude of two places be eafily miſtaken , eſpecially being deri- 
ved from the Latitudes of thoſe places which are very rately ſe 
down true toa minute. TAS 

1f it be objeed , that I might aſwell be ſo much miſtaken in 
the difference of the Latitudes of York and Loudon, 

I anſwer , it is not ſo likely , becauſe I had the opportunity of 
obſerving the Summer Solſtitial Altitude of the Sun in both pla- 
ces y Wherein I had no neceſſary ute of the Sans Parallax nor 
RefraRion , nor of the Table of the Sun's Declination, any of 
which may cauſe more than a minutes error, in finding the La- 
titude of either place. | 

Beſides, if mine Error in thoſe Obſervations ſhould be full 
as much , yet would it not in the Concluſion be half ſo-much, be- 
cauſe the difference in Latitude of the tivo places of mine Obſer- 
vation is more than twice ſo much than that of his. 

But let this ſuffice, leaving every man to embrace that which 
he (hall beſt approve. Both our exp<riments%do ſufficiently con- 
vince: that common error of counting only 300000 Engliſh 
feet to a Degree, befides the conſent of other Obſervations beſore 
recited ancient and modern. 

Mr. Snellize hath further in that- Book of his, entituled Era- 
tofthenes Batavus , with much diligence compared ſome ancient 
meaſure , as alſo the meaſures of ſundry Forreign . Countreys 
with the Rhyland-foot; and amongtt the reſt our -E»gliſh-foot, 
according to a ſize thereof to him ſent from the. Standard in 
Guild- Hall , (from whence alſo I had about twenty years paſt 
the fize of that Foot which I have uſed in this meaſure) we ſhall not 
need ta repeat them all , becauſe his Book is extant : ſome of them 
are theſe following , which we here compared to our Exg- 
1ifþ-foot , as he hath there don? to the Rhynland, that ſs any of 
WED them 
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them may the more eaſily be reduced into our Feet, Therefore di- 
viding the £»gliſh-foot into a 10000equal parts, weſhew how ma- 


--ny of 'thole parts are contained in other ancient andforreign feet. 
- - i: Ancient Retcompared with olft Bigli# foot. : 


'Of uctfperts as the Enghſh foot contains © ''7 7 1060; 
Ancient Roman-foot contains .- 7 > -- . -T033 
Ancient Greek» foot contains areal: Ab I 076 

| }Babyloni ancomaiins --- . - ©: 18222 
The ld contains "- 6: £0]. 92 ISO 
g {nc coriraitls © EE © TOS -© 1405 

: Arabian contains  ' 1102 

| ++  Forreign feet compared with our Engliſh mY 

Of ſuch parts as the Exgliſh-foot contains =» - 1000 

! ” eRhynland-foot contains - - 1. "2043 

Dort-foot contains © ' --2 - *'- TOV8F 
Middleburge-foot contains ' 992 
Amſterdam foot contains £34 14 = "Og4 
| tvewer p: p-foot contains IN. i. % 939 
Thee #7 Lovain-foot contains * - | Ke TN 93 9 
Hafnitn-foot in Denmark - 1 SST -' 965 
WED the Kinge-foot {15.0.2 97%..7 © PoOgE 
Venice-foot Ii P44.) 21 tiug7 
Toles: foot. '- $ FO 396 
Nwriberg-foot © Yo OS i {1D 3:0 TOSS: 
_ » "UStrareburgfoot! 1. 29715 ge 
CHAP. VI L 


o chiding the Zog-line, aud reckoning the ſhe i way, 


HERE be four things, upon whict''th? PraQice af 
Navigation is eſpecially Srounded ; namely , .the 
knowledge of the Lobgitude , Latitude, Courſe, and * 
DiRance. Touching the Loot itude , though It . may 
be foiind by the other.three , yet hitherto there hath not been. de- 
livered any general Rule true praQticeable, whereby the Lon- 

; gitudes 
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vitudes of ptaces might bz immediately and. ordinarily found 
of themfelves.* The Latitudes of places may immediately be 
foand by Obſervation of the Sun and Stats', as we have fotmer- 
ly ſhewed in the Appzndix to the Do&rine of Triangles: The 
Courſe by the Compaſs, the Variation being duly obſerv'd, 
wherein we. have many good Mariners very expert, this we 
have alſo handled im the DoQrine of Spherical Triangles. The 
diſtance run is found of it ſelf by the Log-live , whereof we are 
here to ſpeak. | DIA? 

The ground of finding the diſtance run by the Log-line 1s 
meerly conjeftural, being founded upon this opinion, that five 
of our feet make a pace , and a thouſand ſuch paces make a mile, 
and that 60 ſuch miles make a degree ſo that a degtee ſhould 
contain 300000 'of our feet: But it appears not only by this 
Experiment, but even by all others that were diligently taken, 
and their mea ures to us known , that there is a greater number of 
our feet contained in a degree. : 

| There be three things ( as I conceive ) that bave cauſed this 
errour to be ſo commonly received and tolerated. The one , for 
that .it doth ſomewhat counterpoize another contrary errout 1n 
the Praftice of Navigation, namely inthe uſe of the Plain Chart ; 
for the error which 1s. there committed by making every paral - 
le equal to the EquineRial , and ſo every degree in them greater 
than they ſhould be, is ſomething moderated by this errour, 
whereby the meaſure of a degree is eſteemed leſs than indeed 
it is, 

For inſtance ; 1t is evident by the Globe , that the Meridians 
concurring in the Poles grow neerer and neerer together , as they 
grow towards the Poles: Inſomuch, as if two Meridians be di- 
{tant in the Equinotial ten degrees, that is, 600 miles, the ſame: 
Meridians in the Latitude of 3 5 degr. will be diftant little more 
than 490 miles. Now if unto every mile we account accarding 
to the former experiment 6120 feet , then is the diſtance of thoſe 
two Meridians in that Parallel neer 3000000 feet. In like ſort 
in the Plain Chart ten degrees of that Parallel ( as of all others) is 
made equal to ten degrees of the EquineRial or Meridian : 
{0 
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ſo that the diſtance of theſe two Meridians will upon the Plas 
Chart be' 600 miles , but one of theſe miles contains only 50009 
Ref s ſo that the diſtance is but 3006000 feet, equal to the 
orimer, KS | 
And although theſe errors in other caſes do not juſtly ballance 
ene another as in this example , yet that of the Plas Chart is 
always ſomething moderated by this other, and ſo much the 
more, by how . much they are neerer to the foreſaid Latitude. I 
granit that” this is' only ſo, when the courſe'is neer unto the Eaft 
or Weſt points ;” but. withall , I ſay that this -kind 'of reckoning 
is (ina manner) then only uſed: For he that runs any courſe 
neer the Meridian Southerly or Northerly , hath a, more certain 
way of reckoning ; namely, his Latitude , which he finds daily 
by Obſervation of the Sun and Stars, upon which we will de- 
pend, either negle&ing or leaſt not regarding his dead reckon- 
1ng. Yea, ( it may be ) never caſting the Log ſo much as oncein 
ſuch a Voyag2, having a more ſure grennd-for his reckoning, 
But in a Courſe that is neer Eaft and Weſt ( foraſmuch as there 1s 
no way diſcovered for finding the Longitude ) he is driven of ne- 
ceflity to make uſe of his dead reckoning. 

We might add moreover , that the principal Voyages of this 
kin], I mean of thoſe which conſiſt of Courſes much Eaſterly 
" and Weſterly, as to and from the Weff-ndres, and the Parallel 
of Cape bon Eſperance are neer unto this Latitude of 35 degrees 
ſo that as ſome of them are more Southerly , others of them are 
more Northerly. 

But to inſiſt no lohger upon this , I ſuppoſe a ſecond cauſe to 
be, for that men commonly deſire to have their reckoning before 
their Ship ( as they ſay ) that they fall not with a place before they 
look for it; and this comes © to paſs , whilſt the miles are 
accounted leſs ip mealure, and ſo more in number than they are 
indeed. 

And thus, though there may ſeem to be ſome commodity in 
theſe errors, eſp-cially wh:n they do neerly ballance one ano- 
ther; Yet becauſe they ſeldom do ſo, but always leave men 
in uncertainties , and often times in great perplexity and danger, 

it 
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itis much ſafer and better to reje& them both, and to imbrace 
thoſe wayes, which are evidently grounded upon truth , though 
there may be in them ſome more dificulty at the firſt, Yet 1 
confeſs, that he which reforms one and not another , may ſome- 
times erre ſo much the more thereby. And I doubt not, but 
many would reform them both, if they could certainly do ſo. 

Therefore a third cauſe of admitting and retaining this Error 
ſeems to be , for that there hath been no way delivered from evi- 
dent and certain grounds , for the rectifying of it, 1 doubt not 
but many have found Errors in their reckontngs ariſing from 
hence , that they account only 300000 of our feet to a De- 
oree ; but not knowing certainly where to lay the fault, have im- 
Puted it ſometimes to ill feerage , otherwhile to the Variation 
of the Needle, or to ſome miſtake in their Reckonings, or to ſome 
error in their Plots , or to ſome Current , or ſuch other accident, 
and fo the Ercor hath reſted un-reformed. Wherefore although 
the practical performance of this Problem for finding the Cir- 
cumference of the Earth, or the quantiry of a Degree on the 
ſame, have many ſingular uſes which | cannot now touch ; yet that 
which among the reſt I chiefly aimed at, was that we might 
have a more ſure and evident ground for dividing the Log- line, 
and for reckoning the ſhips way or diſtance run more truly upon 
any Rumb or point of the Compals than formerly. 

And now to apply it to this purpoſe , we have noted before 
( Chap. 2. ) that by the Experiment there expreſſed , we findin a 
Degree on the circumference of Earth and Sea, 367200 of our 
Engliſh-feet. Wherefore retaining Rill the ſame divifion of a 
Degree into 60 miles or 20 leagues ( as hath been formerly uſed ) 
a Mile will contain 6120 feet, or 1020 fathoms: And ſo a 
League contains 18360 feet, or 3060 fathoms; for dividing 
367200 by 6o , the quotient is 6120. &c. Thus then 60 miles 
being a Degree, every mile is 6120 feet. | | 

Now ſuppoſing the time of the running out of the Log-l/:ne , to 
b2 meaſured by an half-minute glaſs, if we obſerve how many feet 
or fathom ſhe runs in half a minute ; we may thereby find her 
way for an hour or four hours, or for any other time propoled, 

G | As 
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As admit there runs ont ef th? Zog-lixe in half a minutes 
ſpace 51 Feet, or 8; Fathoms, and you would know what way 
the ſhip makes every hour after the ſame rate; 

Say by the Rule of Proportion ; 
If 0; Minute, give 51 Feet, 
What gives 60 Minutes > Or, 
If 1 Minute give 102 Feet : 
What gives 60 Minutes ? 

And ſo multiplying , you ſhall find 6x 20 Feet, which is one 
mile. Or, if you would find her way for four hours, which is 240 
minutes ; Says "Ihe ; g 

As Ix minute, 1s In proportion to 240 minutes, 
So are 102 Feet, to 24480 feet, or 4 miles, 
Or if yon would have it in fathoms ; ſay, 

AS 1 minute is in proportion to 240 minutes, 

So is 17 fathoms, to 4080 fathoms, the ſhips Way in 
four hours. The like is to be conceived, if your Glaſs be for any 
other quantity of time above or under half a minute. 

So:ne have thought that the way which the ſhip maketh , may 
be known to an old Sea-man by experience ( asthef ſay ) that is, 
by conje&ure : Which opinion makes ſome negle& the uſe of 
the Log, leſt they ſhould be accounted young Sea-men., But as 
he that rides often will have ſome neer gueſs how far the 
Pace he rides will carry him in an hour ( becauſe he hath often 
obſerved it formerly ) ſo he which hath often ſailed and kept 
an account of the ſhips way by the Log, will be able to give ſome 
neer eftintate of her way without the Log. But it is incident to 
ſome men to have ſuch a conceit of this their eftimate , that they 
think it mote certain than the Rule it ſelf, from whence itris de- 
rived, eſqecially if it chance to anſwer their expeRations at ſome 

times. 

It is thought alſo that the ſhips way may be known by two 
marks on the ſhips fade , but this is donbtleſs very uncertain, 
both by reaſon of the ſhortneſs of the time , and 1n reſpe& of 
the dead water (as they call it) by the ſhips fide. For the water 
which is neer the ſhip, is. drawn along with the ſhip in her 

Motion, 
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motion , and fo much the more, by how much the neerer. 

But if any deſire to make tryal of this wayzit is to be confider- 
ed; that 17 foot is ;x; part of a mile, and 10 ſec, of a minute is 
x; part of an hour : cnerefore: if there be two marks on the ſhips 
fade diſtant 17 feet, if the ſhip run the diftance of th:ſe two marks 
in 10 ſeconds, (he runs a mile an hour, if in 5 ſeconds two miles an ' 
hour,if ſhe runs that diſtance in 2 ſecoxds,ſhe runs 5 miles an hour. 
Ando always dividing 10 ſeconds by the number of ſeconds, in 
which the ſhip runs that diſtance , the quotient ſhews the miles 
and parts of a mile run in an hour, 

But if the DiRance of thoſe tyyo marks be 34 feet, if ſhe run 
itin 20 ſeconds, it-is after a mile an hour, if in 10 ſeconds, two 
miles an hour, if in 5 ſeconds four miles an hour : And ſo always 
dividing 20 ſec. by the number of ſec. in which the ſhip ruvs that 
diſtance, the quotient ſhews how many miles the ſhip runs in an 
hour, As if the (hip run that diſtance of 34 feet in 8 ſeconds, then 
dividing 2o by 8, the quotient is 25, ſhewing that ſhe cuns 2; 
miles in an hour. Or, if you can conveniently make the diſtance 
of th2 two marks on the ſhips fide to be 51 feet ( for the further 
they are diftant , the better ) then if the ſhip run that diſtance in 
30 ſec.itis a mile an hour, if in 10 ſec. it is 3 miles an hour, and 
io always dividing 3o ſec, by the number of ſeconds, in which 
the ſhip is cunning that diſtance , the quotient ſhes after that 

rate how many miles the ſhip runs in an hour. | 

' .. Otherwiſe you may do thus, divide x7 feet in 10 parts, and 
ſet as many of thoſe parts on the ſhips fide, as conveniently you 
may , ( which according to the ſhips length will be more or few- 
er.) Then when the ſhip runs one of thoſe parts in a ſecond of 
time, itis amile an hour: when two, it is two miles an hour ; 
when 5,1itis 5 milesan hour. Andiingeneral , if you divide the 
number of parts run by the time of running accounted in ſeconds, 
the quotient ſhews what number of miles after that rate are run 
tn an houre. : 

As if (he run 30 of thoſe partsin 5 ſeconds, itis 6 miles an 
hour ; for dividing thirty by five, the quotient is ſix; ſo if 
the runne 42 of thoſe parts in 0 ſeconds , dividing 4 

: Y 


46 The Sea-man's Praflice. 
by 10, the quotieni is 4;2, which ſheweth the ſhips way at that 
time to be after the rate of four miles and two tenths of a mile in 
an bour. 

But for keeping this account of time it may be done either by a 
Sand-glaſs for that purpoſe , or by pronouncing certain words or 
numbers : as the time wherein a man tells: twice 60 , ——_ 
cing every number as fatt as he can conveniently and aiftinaly, 
is about a minute, ſo that the time wherein a man is numbring 
60, is a half minute or 30-ſeconds, and whijeſt a man is num- 
bring two ( as one and twenty , two and twenty ) is a ſecond, and 
ſo whileft a man is numbring from twenty to thirty , is five ſe- 
conds , from twenty to forty ten ſeconds, &c. but in numbring 
from one to tiventy you may obſerve the ſame times, asinnum- 
bring from one and twenty to, forty , and this will not be hard to 
do z. for whileſt a man prongynceth one and twenty , two and 
twenty, three and twenty,-ec.;there remains a certain Impreſſion 
in the fantaſie , whereby a -man is able in the ſame times to pro- 
nounce one, two, three, >. And although this rule of num- 
bring twice 60 for a minutes ſpace be not general unto all men, 
becauſe ſome are ſwifter or ſloFer in their pronunciation than o- 
thers-; yet after this Example, a man making tryal may frame 
a Rule to himſelf, whereby he may come ſomething neer the truth. 

But leaving theſe , we come to the diviſion of the Log-line, 
according to the half-minute-glaſs , which is more uſual and cer- 
tain. . And conſidering that half a minute is of an: hour the 
part, therefore the ſhips way running 51 feet in half a minute is 
a mile an hour, if ſhe run twice ſo much, that is, 102 feet in half 
a minute, it is two miles an hour ; if thrice ſo much, it is three 
miles an hour. Andin general , how many times 51 feet ſhe 
runs in half a minute, ſo many miles 1s her way for an hour. 
Therefore leaving half a ſcore fathom, or more from the Log, 
that ſo it may be out of the Eddy of the ſhips wake , before you 

eein to account or turn the glaſs, if there you make a mark for 
the beginning , and (ſo 51 feet from thence a mark of one knot, 
and 51 feet further a mark of two knots, and 5 1 feet further (that 
is., 153 feet from your firſt mark.) another mark of three knots, 
; and 
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and ſo proceeding : look how many knots are veered out in half 
a minute, ſo many miles is t::e thips way for an hour, Now 
for that which is veered ovt more above the juft meaſnre' of 2 
knot orknors;, you may altow for every five feetthe tenth part of 
2 mile almoſt. As admit ſhe run 5 knots, and 25 feet in 
half a minute, then is her way according to 5. or five miles 
and an half in an hour , if fix knots and ten feet, it is 6;3 miles 
in an hour, Fc. os _— 

' But according to the common opinion of 5000 feettoa mile, 
and 60 ſuch miles to a Degree , there ſhould be ſomething leis 
than 7 fathom, namely, 413 feet to a knot. 

| - And although he which veers the Log-l:ne be careſull to over- 
| hile it ſo ſlack, that it may not draw forwards the Log , yet{ no 
| doubt it doth lefe ſome way , following the ſhip a leretle as it 1s 
drawn by 'the 'Line , and withall by the Eddy of the ſhips wake, 
and ſometinies alſo is cat forwards by the wind and waves, 
when they come after the ſhip ; ſo that for theſe cauſes it is like 
there may ſometimes be allowed three or four fathoms more than 
is veered out , bnt this, (as a thing mutable and uncerrain ) being 
ſometimes more,” ſometimes leſs, cannot be brought to any cer- 
tain Rule , but ſuch allowance may be made for itas a man'inhis 
exp2rience anddifcfetion finds fit. EE ITE 

If you would divide the Log-line ſo as it might give the ſhips 
| way 1n Centeſmes ;. or the hundreth part of a Degree, and'fir it 
to a half-minute-glaſs. - Then ſeeing; the hundreth part of *2 De- 


| oree is 3672 feet, and the ;+. part thereof is'307 feet; If you 
begin at the mark at which you mean to turn the olaſs,and er fr 

from thence 3 feet, and three fift parts of afoot, you may there 
place one knot, and thence: again meaſuring 30 feet, aud 3 fifth 

parts of a foot there'place two knots ; and ſo proceeding at the 

end of every 30 feet and three fiſths , adding a knot , the number 

of knots which run out in half a minute, 1s the number of Cen- 
teſmes which: the ſhip runs in an hear. As ſuppoſe ' there run 

'oyt. ten knots in. half a minute , then che ſhips way 'is according 

, to ten Centeſmes of a Degree in 'av hour , that is , the tenth 
part of a Degree, or fix miles, And fo every three foot above the 
juſt 


% 
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juſt meafure of knots, -is neer the tenth-part of a Cexteſwee ; or 
the Toooth, partof a Degree. AS if there run out of the Log - 
line 5 knots and 12 feet, then. the ſhips way for an hour 5 Cex- 
teſwes ,, and 4 tenth parts of a Centeſwve - the like is to be under- 
{tood. of others. Ee | 
.  Andaffec the form of theſe examples you may divide the Log- 
line for any other . quantity of Time , more ar leſs than halt a 
Minute,.or for any other parts of a Degree propoſed. 

. - Thus, have. we bandled the divifion.of the Log-lize, according 
to the meaſure before found of 367200 Exgliſh-feet in a De- 
Sree: Bur becauſe ( as 1 have before-ſhewed ) the ſhips ways 
commonly more than by.the L og-4ine it appears to, be : and. eve- 
ry, man defires_ to haye his reckoning ſomething before his ſhip, 
that hz fall not with a place un-expeRted , for theſe and.ſuch 0- 
ther. cauſes , .and for the cotundity of the number , if any man 


- think, it.more ſafe and convenient in Sea-reckonings , he may a- 
. batexing1, gnd ſo affign to a Degree only 360000 feet , and 


conſequently to a mile 6000 Ergliſh-feet, ., _ -— at 
. . And upon.this ground ,, if in half a Minute. there run out 50 


feet of the Log-line , itis a mile an hour.y and {o if 100 feet run 


out in a minute, bz 
or, as I minute is in proportion to 60 minutes : 

- ,\,1, $048 Ioo feet, to 60000 feet. . . Ho 

. And (o foraſmuch as twenty five feet is ;. part of a mile, and 
L5-ſeconds is alſo 3- part of an hour-: Therefore 1t there be two 
marks 0n.the ſhips fide diſtant 25 feet ,.if the ſhip run the di- 
Rance of theſe two marksin 15 ſeconds, It 18 after, the rate of a 
mile an hour; if in 5 ſecovds, itis three miles -an hour; and ſo 
always dividing; 15 ſeconds by the. number of ſeconds in. which 
the ſhip runs. that diſtance , the quotient tſhews the: miles and 
parts of a mile. run -in an haur. But if the Diſtance, of theſe 
rye marks þz 50 foot, then if therunitin 30 ſeconds, of half 
2 minute, it is.mile an hour ; if. in 10 ſeconds, three miles an 
haur.; if in five. ſeconds fix, miles an; bqur, (for 30 divided by, 5, 
the quotient is -6;)) And ſo always dividing 30. ſeconds by 


- the number of ſeconds, in which -the. (hips. runnes- that Di- 


{tance 
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ſtance ; the quotient ſhews how many miles the runs in an 
hour, &c, 

" Otherwiſe, if you make a mark on the ſhips fide at every 
twenty Inches , then when the ſhip runs one of theſe parts in a 
ſecond of time, it is a mile an hour: when 5, it is 5 miles an 
hour : if ſhe run 18 of theſe parts in 3 ſecoxds, it is 6 miles an 
hour. For dividing 18 by 3, the quotient is 6. Andin gene- 


ral, if you divide the number of the parts run , by the number of . 


ſeconds ſpent in running, the quotient ſhews 'the ſhips way in 


miles for an hour. : : 
But for dividing the Log-live according to this gronnd of 6000 


feet in a mile, if you intend to ule it: with a half Minute-glaſs;. 


then becauſe half a Minute is ;}- part of an hour, and 5o feer 
isalſo the ;; part of a mile : 1herefore when the ſhip runs 50 
feet in half a Minute, her way is after the rate of a mile an 
hour ; if 100 feet in half a Minute, it 1s two miles an hour, 


C, 

Therefore half a ſcore fathoms or more from the Log , you 
may make a mark , and beginning from thence mealure 50 feet, 
and there make the firſt knot, and 5a foot farther two knots, 
and 50 foot farther three knots., and fo proceeding : Look how 
many knots is run out in half a Minute , ſo many miles s the 
ſhips way for an hour. And every five feet more bzſides the 
knots in a tenth part of a mile; As if there run out: fix knots and 
20 feet in halfa Minute , the ſhips way is after the rate of 6; 
miles in an hour, &«c. 

And ſo if the Glaſs. were for any. other time more or leſs 
than half a Minute, you may make the diſtance of your knots 
ptoportional : As if it were for 20 ſeconds, then becauſe 2 © ſeconds 
is of an hour the,;-part, I divide a mile, which is 6600 feet, by 
I 80, and the quotient is 33; ; therefore there mult be a knot at 
every 33 feet and 4 inches, 

If your Glaſs be 36 ſeconds , which is ;3- part of an hour , di- 
vide 6000 by 100, the quotientis 60, ſhewing that there muſt 
be 60 feet to every knot, and then every fix foot over and above 
the knots, 1s a tenth part of a mile more, 

; | And 
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And ſo it is better that your Glaſs be more than half a mi- 
nute rather than leſs, and the more the better , provided that 
there run out no more Line then you may hale in again , with- 
. out danger of breaking. 

Laſtly, if you would ſo divide the Log-/ine, that it might ſhew 
the ſhips way in Centeſwzes of a Degree, and fit it to an half-mi- 
nute-glaſs: Then foraſmuch as the hundreth part of a Degree is 
3600 feet, and the .:- part thereof is 3o feet , therefore begin- 
ning at the mark whereat you intend to turn the Glaſs, meaſure 
from thence 30 feet, and there make one knot , and at thirty feet 
further two knots, &'c. Then look how many knots run out in 
half a minute, ſo many Centeſmes of a Degree is the ſhips way 
for an hour, And ſo if the glais be 36 ſeconds, then every knot 
muſt have 36 feet, &c. | 

Now if a' man faiiing between two Places, which lie neer 
Eaft and W-(t one from another , have kept his reckoning by 
Courſe and Diſtance , ufing a Log live ſo divided, that it have a 
knot at every 7 Fathoms (as many do) and would reduce the 
Diſtance of thoſe two places ſo found, to their Diſtance in ſuch 
miles, as theſe of ſixty to a Degree , each containing ( as we have 
ſaid 6000 feet: The proportion in number of thoſe to theſe, 
1$aS6tos5 : for 6 of them make 5 of theſe. 

As admita man in his dead Reckoning, uſing ſuch a Log- line 
aS hath a knot at every 7 Fathoms, and for every knot running 
outin half a minute, he accounts the ſhips way to be ſo many - 
miles an hourz and according- to ſuch a reckoning ſuppoſe he 
find the diſtance of two places to be 1224 Miles, or 408 leagues, 
and yyould know the Diſtance of the ſame places in miles of 6000 
feet to a mile, which is according to.a Log-line that hath a knot 
in every 50 feet, 


Say then by the Rule of Propertion 
As the number 6 Co. ar. 9.22185 
Is in proportion to «5, 0.59897 
So15 the number of miles given 1224 3 08778 


To the number of miles required, 1 020 3.00860 


Which 
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Which 1020 is the diſtance of thoſe two Places, in ſuch miles 
whereof 60 make a Degree; Or to-find the (ame in leagues, 
the proportion is; AS6 to 5; fois 408 leagues, to.340 leagues. 
And thus may the Diſtances of places be found in iuch miles, 


whereof 60 make a Degree, eſpecially if with the diltance ex- 
preſſed inthe P/a;n Chart , yon compare the reckonings of ſome 


Skilfull Matine:s that have failed from the one to the other. But 


tkus to endeavour a reformation of the Pla:n Chart were a la- 
bour to little purpoſe ; For there the correfting of the true [itu- 
ation of two places, in reſpect of one anoth-r , 18 oftentimes an 
occaſion that the (ame places are the more fal(ly ſituate in teſpect 
of others,” Like as if there were two places eight miles diftant 
and it were required to place a third three miles from either of 
them ; here if we ſet the third in the middle, it will be four 
miles diſtant from either : bur if (attempting to mend that er- 
rout ) we make the third to be 3 miles from the firſt, then will it 
be:5 miles from the ſecond : And thus unavoidaly , the mendivg 
of the one is the marring of the other ; becaule the thing pro- 
poſed is not poſſible. 
* And ſuch is the errour of the Plain or Common Sea-Charr, 
repreſenting the Earth and Sea, not as a Spherical, but as the Plain 
Superficies ; not as if the Meridians did concur in the Poles, 
but ag if they were always parallel one to another. So that the 
oraduation and projeaion being ſuch , the Situations and Diſian- 
ces of places , cannot be generally and truely expreſſed therein. 
But the graduation and proje&ion of Mergarors Chart , agree- 
ins without ſenſible ecrour with the Globe , there may in that be 
deſcribed all or any parts of the World, according to their Lon- 
vituces, Latitudes, Courſes, and Diſtances , as truly and far more 
conveniently for the Mariners uſe than upon the Globe it ſelf; 
#nd upon ſuch a Chart ſo deſcribed, a reckoning may be truly 
kept ,-and any errour committed, may eabily be diſcerned and a- 
mended. Whereas on the Plain Chart, if a man find his rec. 
koning to diſagree , he is ſo far from knowing hoy to amend it, 
that he can ſeldom conjeAure where the fault was. - 
. The negleR and want of theſe Charts hath been and is a great 
| H Im- 
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-impetfeion in; Navigation and Geography. For howſoever 
there be ſome. which do daily iet forth for iale Maps of the World 
and of the parts thereof, according to this ProjeRion : Yet to 
have them truly ſuch, and fit for Navigation, requires in the Au- 
thor or maker of them good knowledge , and ſome competent a- 
bility of his own , or aid from others, with a greater love to the 
Truth then to his own profit , which may induce him to beſtow 
ſuch induſtry , time, and expence, as I have formerly noted to be 
requiſite in-ſuch a Work. oF 

For the furtherance whereof , and of the praQice of Naviga- 
tion in general.; I ſhall endevour in the two next Chapters- to 
ſhew a methodical and orderly way of keeping a reckoning at 
Sea, more diſtinaly and exally then hach been formerly uſed, 
and ſuch as may aptly be ſet down in any Chart, and apphyed in 
the three principal kinds of Sailing ; namely , according to the 
Plain Chart , or Mercators , or according to the Arch of a Great 
Circle, And by a few reckonings truly ſet down, according to 
this form , the Maps of the World and of. the partsthereof might 
be much r:formed. 


—— 


CHAP. VII. | 
A formal and exa@? way of ſetting down and perfetting a 


Sea-reckoning.. 


4: Lrchough the Courſe-and - Diſtance 'cannot be ſo 
(33) truly and certzinly known as the Latitude may 

LF be: yet we muſt endevour in ther: alio to come 
as-near-the Truth as may be, the rather for that 
q fone reckonings mult nec. flarily depend wholly 
9 +; buponth:m. Ando that end; thoſe which in their 
Voyages at Sea have occa(ion to run far upon any Courſe or Cour- 
ſes near the Meridian , may:do well to make tryal of that which 1 
have formerly ſet down , touching the quantity of a De- 
gree on the Earth or Sea in our known Meaſure ;. and e- 
ſpecially: in  Eaft-Indian Voiages; ſayling from- the: Lizard 
1n 
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in the Weſt part of Evgland to Cape de bonne Eſperance in 
Africk,. they have opportunity of making an ample Experiment 
hereof. 

But leaving this to the praRtiice of the $kilful and induſtrious 
Sta-man, We Come now to thew an orderly and exa& way of fra- 
ming and keeping a. reckoning at Sea : for which purpoſe [ have 
made the T all following, which ſheweth how much a: ſhip is 
more Northerly or Southecly , and how much more Eaſtefly or 
Welterly, by ſailing upon any-point of half point of the Compaſs, 
any number of miles propoſed. | 

The like Table I made many years fince, and taught the uſe of it 
in Navigation, whether it were rhen uied by any other , I know 
not, Ibadit of noman; but this I ſpeak, thatif any man claim 
the firſt making and iſe of ſuch an onz , he may have it. | 

The gronnd of making this Table 1s the ſame with the former. 
For as Radins is in proportion to the Diſtance run, So # the ſine 
complement of the Rumb to the diſtance of No th or . South, 
and (1 ts the ſine of the, Rpmb to the. diſtapce of Eaſt or Weſt. 
The:efore here for ten miles upon any of the four points from the 
Meridian, we ſet in the ſecond column the fine complement of 
that point ( reduced into Degrees ) and in the third the fine there- 
of. As the ſecond Rumbor point from the Meridian,being 22 deg. 
30 min, the fine complement thereof which is 92 39 ſet inthe 
ſecond column againſt 10 : and the fine thereof 3827, Iſerthere 
in the thicd column ; and having done thus , for teri miles in eve- 
ry celumn, the re{t may be eafily drawn from them... 

As in the ſecond column , for the ficſt half point againſt 10 
miles finding 995 3, 1 ſet the half thereof ; namely 4976 againſt 
5 miles , and the tenth part thereof, namely 995 againft r mile, 
which doubled or added to it ſelf is 1990, to be {et' againſt two 
miles , whereto adding the ſame 995 , the ſum is 2985 for three 
miles, and ſo for the reſt, : , 

And thus for every point and half point from the Meridian, 
th:re are three columns: In the firſt whereof there is ſet down 
2 number of miles run upon that point or half point ; the 
ſecdnd© ſheweth how much the Latitnde is altered ; that 

H 2 is 
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is, how much you are more Southerly or Northerly , by cunning 
fo far 'upon that point- or half point; the third, how "much 
you. are more Eafterly or Wetterly , by running that. courſe and 
diſtance. 

The Numbers ſet in every firſt column from 1 to 10, are alſs 
to be underſtood from 10 to 100, or from 160 to 1000, and the 
Ficure in the fourth place of the ſecond and third columns, an- 
ſwer to the figure in the firſt, As admit a ſhiprun South and by 
Weft (that is (South r point Welterly ) 165 miles) 1 ſer 

2 _ this _— thus ; and 
PE OT looking in the Columns of 
| bo ” x a _ the firft Rumeb againit 10, 
| ' 16] ( which may be underſtood 
to be 200) I find againſt it 
in the ſecond Column 98x 
| almoſt, and in the third 195, 
alſo avainſt 60 ( that is 6 ) in the firſt Column, there is 588 in the 
ſecond , and 117 n the third: alſo againſt 5 in the firſt Column, 
there is 49 in the ſecond, and almoſt ro in the third. ; 
Theſe ſet down, and ſumm'd up, as here appeareth , ſhew that 
a Ship running S, by F. 165 miles, is to the Southwards{of the 
placefrom whence ſhe departed 161 miles and 8 tenth parts of a 
mile, and to the Weſtwards 32 miles, and 2 tenth parts of a 
mile. If you defire more exatneſs you may nſe all the places, 
Ly 6 for the firſt or greateſt 
| IOO 9808 ap 1950] number , which 1s here 
S,W.1; 60] $885 II170|] T00. 
Joint. 5] + 490 97 As in the ſecond 
(x65, |iGm85 | 327 Example, where the 
Southerly diſtance is 
61.2 miles, and the 


[- 
» F, 
point. 9 49 
| 265 | 161,8 | 32.2 | 


Welterly 32:33 miles. . 


” 
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A Tallfe of the Northing and Southing , Eafting or Weſting 
of every Rumb and balf Rumb from the Meridian 5 ac- 
cording to the number of Miles run upon that Rumb. 


—TEpoun: 7 zpoin. | n poin. | 7 poin | 13poin. 16;poin,| 2 poin. [6 poi. | 
M EEXL! be nba LTD. 78.45| 16.52 7 Nas 9228 


995] 93| 9351 | 195 | 957 | 290] 924 
2 [1990] 195 |1952 | 390 | 1914 580|1848 


383 
765 


| 
| 
| 
| 
| 


3 [2925] 294 [2943 | 585 [2871 | 870|2772 [1148 
4 |3981] 392 |3923 | 780 3827 |1161| 3696 [IS 31 
5 14976| 490 [4904| 975 | 4784 |1451] 4620 1914} 
6 (5971] $88 5885 | 1170 | 5741 [17415544 [2297] 
7 6966] 6866865 | 1365 | 6698 [2031] 5468 [2680 
8 17961] 784|7846 | 1560 | 7655 j{2321| 7392 | 3062 
9 8957! el $2 1755 | 8612 [2612|8315 [3445 
__— 980 | 9808 | 1950 | 9569 I2gox 9239 13527 


[25porm. | 55poin, | 3 poin. | 5pourn | 3 5 porn| 450018 | 4 p21 (4 porn 
28.73 161:523[33-45 |56.15 \ 39-225 5$0.37945-.09/45.00 | 
«m7 475 ]-5331 330} 7751 C70 
1764] 942 | 1663 |T111| 1546 |1269|1414] 1414 
2646 | 1414 | 2494 | 1667 | 2319 | 1903 |2121| 2121 
3528] 1885 | 3326 |2222 | 3092 [2538|2828| 2828 
44102357 |4158|2778| 38653172 13535] 3535 
5292 | 2828 | 4989| 3334 | 4638 | 3805 [4242 42 42 
6174| 3300 | 5820 | 3890 | 5411 | 444014949] 4949 
70561 3771 |6552 | 4445 | 6184|5075 |5656| 5656 
7937| 4243 | 7483 | 5000 | 6957 | 571016364| 6364 
88rg9 4714 |8315 555617730 163447071] 7071 
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A larger Example may be that before ſet down in the laſt Pro- 
blems of Sailing by a Greas Circle from Swummer-Iſlawds to the 
Lizard, pag. 127. 
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As admit I fail from thence : Firkt , NE ; point Eafterly 600 


miles, then NE by E 300 miles ; Eaſt Norih-eaſt nalfln point 
Noteherly 495 miles; EaR NE 3 go miles; ENE, point Ea- 
iterly 264 miles; E by N 210 miles; Eaſt 951 miles: Theſe 
Courſes and Diſtances J ſet down in tuch forms as here appeareth, 
where in the firſt Column there is expreſſed the courſe or point of 
the Compaſs 1pon-which a man fails : In the ſecond Cadlumn , the 


| Ditance of. that Kumb from the Meridian : In the third Co- 
{lumn, the Diſtance run upon that Pont; In the reſt , the diffe- 


rence of Latitude, and departure from the Meridian in miles 
and renth parts of a mile, 


i. 


Ad 


Rumb |Diſt. | 
Courſe rm me.\mules. 
N Et |North 
Po E. {Eaſter- | 500 
'|N E bxN Eaſt | 3co; 
E, Is Pont | | 
jE NEEN £ jt | 400 
Po. NN j5 5 Po. YO 
5 
EN EN Eaſt | 300 
(6 Po. | _90 
JE NEzN Eaft | 200 
Po, E. 165 Ps. 60 
ERAS 4 
E by N\N Eaft 2 QO 
(7 Po, IO 
900 
Eaſt | Eofft | 50 
ISNT Py I 


| 


North. | South | Eaſt | Well 
380.6 463.8 
I66.7 Sapet 5 -* 
1885 | . 3528 
424 794 
w—_-_4 ua 9-4 
T1145, | 277-2? 
26 Ty 831 
52O I914 
174 514 
I'2 38 
390 I962 
wn NIE 98 ED 
9510 
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( In all which is to be conceived , that the Variations are al- 
lowed ) (o that at the Foot of this reckoning , I find the ſumme 
of the North Column to be 1047-4 miles , and the ſum of the 
Eaſt Column 2920 miles almolt ; the firſt, namely 1047 miles 
converted into degre.s, is 17 degrees, 27 min. the difference of 
Latitude , Which added to the Latitude of Summer -Tſlands 7 2 
degrees 25 min, (where this reckoning began) the ſum 1s 49 deg. 
52 min. Which is the Latitude of this laſt place where this rec- 
koning endeth. So that according to this account , the Ship is run 
into the Latitude of 49 deg. 52 min. and hath altered her Lon- 
vitude to the Ealtwards 2920 miles, of ſuch miles, whereof 60 
make a degree of a oreat Circle. 

Therefore, if you ſet down this reckoning on the Plain Chart, 
you muſt make a point in the Chart that may be in the Latitude 


of 49 deg. 52 min. and to the 'Eaſtwards of Summer-Iſlands, 


( where the reckoning b:gan) 2920 miles, that is , you mult run 
a parallel ( with your Compaſſes or otherwiie ) on your Chart in 
the Latitude of 49 degrees-52 minutes, and croisthe ſame by a 
Meridian , which may be to th= Eaftwards of the Meridian of 
Summer-Iſlands 2920 miles, and ſo the point of the interſe&ion 
of this parallel and Meridian ,.is the-Traverſe-point or point in the 
Chart , repreſenting the place where the ſhips inthe end of this 
Reckonin?. | 

"Bur if you ſet down this reckoning on MMercators Chart , you 
muſt alſo find a point that may be in the Latizude of 29 degrees 
52 min. and may likewiſe be to the Eaſtwaros of Swummer-1 
flands 2920 miles, which is done by running with your com- 
paſſes a parallel in the Latitude of 49 deg. 52 min. and croffing 
the ſame by a Meridian , which may be to the Eaftiwares of the 
M-ridian of Sunmer-Iſtands 2920 miles, the point of the inter- 
feRion of this parallel with that Meridian is the traverſe-point, 
repreſenting inthe Chart the place where the ſhip then is. - 

For itis to be conceived in this Chart , that the degrees of the 
M-ridian intercepted between the Latitudes of twoplaces are as 
a Scale for thoſe two places, to meaſure not only their diff:rence 
of Latitude, but likewiſe their diſtance in their Rwumb, as alio the 
diftance of their Meridiavs, But 
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\ Butbecauſe it often falls out, that in ſailing from place to place, 
a ſhip runs not near the Kumb of the tw * places by many bun- 
dred miles, eſpecially in 1ailing by the Arch of a Great Cirele, 
which 1s che molt exquilite manner of failing, and wherein a 
man \hiſts his courie often, and runs much farther in one La- 
titude than in another, as by the former example way appear. 
Therefore once in three or four dayes, or io often as ycu alter 
your Courſe much , you may transfer or ſet dawn your Reckon- 
ing out of your Book into your Chart. AS in transferring the 
former example , you may ſet down the Northing and Ealting of 
every of the Courſes ſeverally ; but for brevities ſake we will 
brings them into three parts (and ſo alſo we ſhall not much ecre,) 
And thvs for the two firſt Courſes, mamely IN E ; point Ea- 
ſerly Soo miles, and NE by E 300 miles,I find in the North co- 
| ——— - lumn547 miles; andin the Eaſt column 71 3 
North _Eaf?. | miles; allo for the three next Courſes ſumming 
547 | 713| upthe No:th and Eaſt columns, I find the 
459| 1050| Netthing to be 459 miles; and the Eaſting 
41|.1157| 1050 miles. Allo for the wo laſt Courſes, 1 
| 1047 [2920 | find the. Northing to be 41 miles, and the 
my Eaſting 1157 miles. 
| Now to transfer theſe into the Chart, I conſider that 547 miles 
IS 9 degrees 7 minutes , Which is added to the former Latitude 32 
deg. 25 min. makes latitude 41 deg. 32 min. In which Lati- 
tuge I ran a parsllel., then -confidering that 713 miles 1s 11'deg, 
53 min, | take this 11 deg. 53 min. in the Meridian, as mucha- 
bove, the one Latitude, as beneath the other,namely,from 3 x deg. 
o min, to 42 degrees 53 minutes, and this I ſet in the foreſaid 
parallel from the Meridian of Swmmwer-Iſlands to the Faſtwards, 
and there make the point B, then reducing 459-miles into deg, 'it 
makes 7 des. 39 min.-which added to 41 deg;-32 min. makes 
Latitude -49 deg. 11 min. Alſo the Ezfting 1050 miles are 17 
deg. 30 min. the half whereof 8 deg. 45 min. I, take in the Me- 
rician from above 41 deg. 32 min. beneath 49 deg.-11 minutes; 
namely; from 41'deg. 20 min; to 50 deg. 5 min, And this þe- 
10g doubled { becauſe it is but the half) I ſer from the Meridiah of 
IP the 
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the prick or. Traverſe-point B before made , in the Parallel of 459 
deg.” 11 min, mitkivg there another prick Þ. - Laſtly , T'add the 
Northing:41 miles to the former Latitude 49 degrees 11 min, the 
ſumme 18 49 deg. 52 min,'the Latitude of the Parallel to which 
I am how-come; wherein I am to ſet down the Eafting 1 157 
miles: This therefore converted nts degrees of a Great Czrele, 
make 19 deg. 17 Min. I take therefore: one degree of the meridi- 
an, about that Latitude of 49 deg. 52 min. (becauſe the moſt part 
is rub in that Latityde) namely, from 49 deg. 30 mih, to/50 deg, 
20 min. and ſet the ame in the foreſaid Parallel from the meri- 
dian of the prick D, laſt before-made ro the Eaſtwards 19 times, 
and moreover 17 min. take aq the ſame Latitude, and this rea- 
cheth to the point E. Ando is all this reckoning ſet down, and 
the like is to be underſtood. af any. other-, which though in ex. 
preſſiot). it require many Words for plainneſs ; yetis there very 
little gdifficulty more in the PraQtice, than there is in' ſetting 
down a reckoning on the Plazz Chart, 
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A more ample Example , together with a larger Table for 
the keeping a reckoning at Sea. 


Avipg thus (ina more general mannet ) ſhewed 
3. how to {et dawn reckoning of the thips way, 
A forevery point and half point of the Compaſs, 
this to ſome men might ſeem ſufficient : But be- 
> Cauſe a ſhip doth not alwayes make her way good 
"#7 af ſhe lies, nor doth her Leeward way alwayes 


"x 
> $ 


fall jutly vpon'z wholepeint , or half point, or quarter ; And 
moreover, confidered'that thongh a ſhip ſteer away upon any 
point of the Compaſs, yer her true way, by reaſon of the Variation 
of the Needle , may iwerve from that point towards the one fide 
or towards. the other., three or four degrees, or more or leſs, and 
not alwayes a Point, or haſf Point, or quarter'; therefore 1 have 
thought It requiſite to ſet dp wn the Table following to —_ 
ng 


\\ 


The Sea-man's Praflice. Gr 


ſingle Degree: and that a man might the more readily with 


ane or twa Entrances have, his dehire ,- ]- | 
number of miles unto 100, -The ground ind way-f thaking this 
Table differs not from the formner;, and ir is to be uſe#almdR in 
the (elf-ſame manner”, Wherefore we ſhall uſe themore brevity in 
handling of it, | TE 181 
Here follaweth a Table of the Narthing or Soything, Eqfting 
X | FEA. ) 

or Wefting of Every Degree from the Meridian, accar 
ing to the number, of Miles run upon that Degree, which 
for brevity ſake we will call - + - - 


a— 
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The Sea-meng Proflice, xc 
-Now fot the form of ſetting dawn a Reckoning 


preſently-preicribe or think upon , becauſe he kath occ 
to _confider ic in every particular : yet in the mean 
cerveitwill be fit co-have a-Book in- Fo/ro, that is, yo | 
a {het of paper, ard to the tefr fide of Jour FAONNRd, at 
you may Write therein all ſuch Occyrredts as you {t 

quiſite, As namely, the Winds, and the Points of the Compaſs, 
upon which. your thip lies, and what atiowance you make far Lee- - 
ward way when you ſail by a- wind, the number of Glafles or 
[Hours ,/ and: how many Knots or Miles in-each hour, alſo the La- 
titedes which you find by obſervation of the Metidian-altitude 
of-the Stars, and whatelſe you ſhall think remarkable. But be- 
fore all this , the title of the Voyage 1n theſe or the lite words, 


ink re- 


The Journal of our Voyage intended by Gods aſſiſtance from 


S. I. in the latitude of 52 deg. 25 min. to the (vaſt © 
of England , . ©. | 


' The right hand Pages , or the right fide of your Book through- 
out, may by.lines be divided into 12 Columns, a$sin the Example. | 
f ng doth appear. Iri the firſt Column may be expreſſedthe - 
day; the ſecond month ; or at_leaſt once in the top of the - 
Pires Rhewite tn-the ſecond column , being large enoughy; -- | 
may be ſet down the _Latitudzs which you find by. the Metidian” | © 


7 I. 
wy / "I . + bs 4 
_—_OY RIF Mun 


ua 4 £ 


altitudes of. the Sun at ſuch times as you make obſervation., _ In. |, _ 


th= third _colump the courſe { the* Lrewardway ;,-if there be any. 
leeing allowed. ) In the 4. the Vifiition.of the/Needle. -1n the 5. | 
( having made allowance forthe Variation ) ſet-doWn the angle of 
your Rumb with the Meridian. - In the 6. col. ſet down the di- 


Rance in! miles ranupen that Rumby In the 7,8,9,and 16 col. the | 


Nortfing , or Southing, Eafting,er: Wefting, thereto anſwering, 


you thatt find it by your. ;Fablec '' 11 tbe 1x your: Latitudes © | 


| arad-reckoning,..- And laſtly is the;r3 column you tfiay arr - || 
mo Nckrrimes ar you thin may Et 


k fitteſt , fer "down yenr Lovg:rude from the = | 


; 1+ PpRece' from which you firſt departed , or the difference of Longi-- 
—- tnde from place ts place, | 
© POM P Du 


% - . - 


| ETWIE "AT ob- ſcourte Varia- Dy 77 in]Nor [Eft |S | Lar. by Longi- | 
_-_ \ſeryatjien. | _ |tion, he miridmijes [44] | 2 | dead Rude, 
0|February N NE welt. 679 p | 
= _ 1 Z 1.3900 
214d 4.9.25! 59] [143 | 
2 = 25\- 777] 11322] 1134- 2410238 ; 
Wb: : 1588] 809 1g | 
: ; o G! . 
22 329) 453 P35 5 | 
__|Laritude 588] [809] | i 
©3137 0.46 g58|_[6370_[Pt| _ | 
 [Latitudeſſz 588| |809| | 2 & - 
"439 0.36 494 679 _ q 
| 3045{__14190] Il [ 'F 
BE The corre@ion by obſer. 1s-801 11101] 11 _o3| 
24) 39.36 1] | lb 1 1131251 143001 139-36/11.36 
| : 86 LR 
2 5|Februaty ua e|$068 ne ne 5900 [gr 507 \ 659 41.95, | | 
8deg. = 1861] || _ 
Py * 0 eſt | ne Sotho 422 686] [457 | 2 
_—|Laticudef 7:&8) — ilrool5 0o|  |866 | : 
*7\143 d. 55Þ - See 1 ©.90 84 420]|- 728 - $44-99]| + : F. 
1 \ | Summe 1 a; TY 7 6 ARE bite 
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130: -- = The Seg-man's Profiice. 
For an example , we may frame a reckoning between the two 
places before-nziettioned ,” namely from Summer-1ſlavds to the 
Lizard , whoſe diſtance in their Rumb we have before ſuppoſed 
to be 3299 miles, as ſome Charts make it, avd conſequently their 
difference of Longitude 70 deg. I would not be underfioad as if 
| Iaffitmed itito be {0 much, for 1 ſuppoſe.it is leſs. 1 was there in- 
deed about 20 years paſt, and ſurveyed it, and then kept a reckon- 
ing both outwards and homewards , but | have loſt thoſe reckon- 
ings lens fince , and have forgotten what they were , and in this 
caſe it matters not , for whether the ſuppoſition be neer the truth 
or not, it ſerves ſufficiently to exemplifie the rule', that being the 
cad for which it is uſed. Burtif their diſtance be 3299 ſuch 
miles. a8 contain only 1000 pace ina mile, the ſame being rec- 
koned in ſuch miles,as we have before-menyoned, namely, in ſuch 
whereof 60 make a degree of a great Circle , which as we find 
containi$120 feet in a mile chzir diftance will be little more 
"then 2695 miles ; and conſequently, the difference of Longitude 
little more then 55% degrees. 0 2 2" | 

Let us therefore ſuppoſe the difference of Longitude between 
thoſe two places to be 55 degrees, and their Latitudes to be the 
ſame. as before , namely , of the one 32 deg. 25 min. and of the 
' other-50 degrees.--And let the Courſes, Diſtances, andother ob- 
_ſervations Sunmmer-Iſtands to the Lizard be ſuch as before 
is ſhewed. E cs | 
The firſt entrance in this Journal (which is the 20 day of Fe- 
ruary) is thus to be underſtood ; namely , -that from the time of 
ſetting fail ( which we fuppoſe to be the 19 of Feby#ary ) till the 
"zo day at nopn , the Ship ties away, and makes ker way 200d up- 
on the Northeaſt 'and' by E. point of the Compile ;. but the Va- 
riatiqn; bdeins $ deg. to the Weſtwards { a$1mthe fourth column 
appears) the rumb upon which ſhe bath run isfrom the North to. 
, the Eaſtwards 6nly 48d. as isexprefſed in the 5-column (ir igin- 
' deed 48; deg. but the { deg. we !omit, as for the other circum- 
Rances-not to be regarded ) upon this ramb the cans 78 nies, as 
in the 6 celamn appewrs , and anſwerable thereto I find in the ta- 
ble before-going , the Northing to be 52.2 miles , and the Eaft- 
_ lng 57 &, as here in. the ſeventh and ninth column is —_— 
| y 
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by theſe numbers 522. and 579 (for the firſt figure towards the 
rieht- hand fignifiech the renth parts of a mile, thereſtmiles.) 
Hence then the Northins being 52 miles, if that be added to the 
Latitude from which it is reckoned, namely 32 deg. 25 min. it 
makes the Latitude here to be 33 deg. 17 min, as in the 11 Co- 
tamn appears. [In like fort, the ſecond entrance being the 2 1 of 
Fibruary , ſheweth that fromthe 20 day at noon to the 21, the 
made her way good upon North-eaſt and by Eatt point' of the 
Compaſs , but the Variation being 8 deg. Weſterly, the angle of 
the Rumb with the true Meridian was from the North to the 
Eaftwards 43 deg. and (0 ſailing-100 miles, the Northing is 69 ;? 
miles, and the Eafting 74 ,3 miles, ſo that the Latitude now is 34 
deg. 24 min. and the like 18 to be underſiood of all the reft, 

Touching th: Longitude expreſſed in the Iaſt column, although 
2 reckoning may be kept and ſet down without ir, yet it is of very ' 
200d uſe , and how to convert the Eaſting or Welling ( that is, 
the miles expreſſed in the Exft and Weſt columps of your- Jour- 
nal) into deg. and min. of Longitude ; we will ſhew afterwards, 
as alſo how you may eahfily cerre& your courſe, and vive the true 
Courſe or Rumb, allowing the Variation. 

But firſt to proceed with this Journal , obſerving the Meridian 
altitude of the Sun upon the 23 and 24 of Febreary, 1 find that 
my Latitude 'upon the 24 is 39 deg. 36 min. whereas by dead 
reckoning it is but 39 deg. 28 min, ſo the difference is $ 'mere 
Nortkerly : but being well afſured of the Latitude found by Ob- 
ſervation , 1 corre&t the dead reckoning thereby , which may be 
done by the Rule of Proportion, ſaying ; 

As the Surmme of the North column 3125 Co. ar. 6.50515. 


To the ſum of the Eaſt column 300 3.633 
So the foreſaid increaſe Northerly \Y = - os 
To the increaſe Eafterly 110 2.04171 


that is, 11 miles : for the firſt place towards the right hand is 
only for the tenth parts of a mile. | 
The ſame may alſo Sy be found witheut. the Rule of 
Proportion , by the foregoing T «ble, only for looking there un- 
der the Degree upon which 1 have failed, namely, under 5 4 
, de 
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deg. for 3 miles or $o tenths of a mile, thoveh I find not the 
ſame exactly , yet I find one-which is neer it ,” namely $2 , and 
a2ainſt it in the next collateral column 113 , Whichis 11:4 miles 
(being too much by 2 of a mile , becauſe the other is too much by 
;2 ) I adde therefore in the North column of the Journal 8 miles, 
and the Eaſt column 11 miles; and ſo whereas by dead Recko- 
nipg , the Northing was. but 34:5 miles, and the Eaſting 419 
miles ; now having correRed it by obſervation, the Northing is 
312, miles, and the Eafting. 430 miles. : 
In like ſort upon the 27 day , I ſhould by dead reckonipg be in 
the Latitude of 44 deg. 09min, but by a clear and good obſerva- 
tion I find my ſelf in the Latitude of 43 deg. 55 min. that is, not 
ſo much Northerly by 1.4 min. therefore to corredt it I putin the 
South column 14 miles,or 140 tenths, and ſeeing my Courſe was 
- between: the North and Eaſt , and that I find my ſelf to be leſs 
to the Nocthwards , that is, more to the Southwards then my rec- 
koning; therefore in probability I am alſo leſs to the Eaſtwaros,that 
is, more to the Weſtwards , then my reckoning ; But to find hew 
much , I look in the foregoing Table for the degree upon which I 
have failed, being from the North part of the Meridian to the 
Eaftwards 60 deg. and under 60 deg, I look for 1J miles, or 140 
tenths, and againſt it in the column adjoyning I find-243 , which 
I ſet down in my .Jeurnil in the Weſt column , and ſo ſubraQ- 
Ins the firſt from the North column , the other from the Eaſt : I 
find that whereas by dead Reckoning 1 ſhould be to the North- 
wards 273: miles, and to the Eaſtwards 465;7. Now having 
corteed it by obſervation, I find that from the 24 day till this 
time I have run more Northerly than I was by 259miles, and 
more Eaſterly by 441: miles, 

But if your Courſe be neer the Eaſt or WeR, it may ſuffice to 
correct it in Latitude ouly, as in the example of the 8 of March 
appears; for in that caſe you cannot correct the Longitude , but 

'from ſome further ground. ES”: | 

If there be any Current, you may..note It as is.done in that 
Example following the 8 of March. | 

Now if you would ſet down this Reckoning upen the Plain 
or Common Sea-chart : Firſt, if you defire to expreſs every 

"oO cayes 
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dayes. account , .you may begin for the 20 of February , and make 
a-prick-in your plat that may be from the place from which. you 
ſet ſail to the Northwards 52;: miles, and to the Eaſtwards 
57:2; and fo will this point be diftant from the place of your 
ſetting (ail 78 miles Northeaſt , and almeft a quarter of a point 
Eafterly : then for the.2 1 day you may make another prick, which 
may be from the form to the Noerthwards 66.2 miles, and to the 
Eaſtwards 74; miles, and ſo you may proceed with the reſt. 
And thus you ſhall have a Prick on the Plot for every day more 
exaaly ſet down then could be don: after th--ordinaty way by 
Courſe and Diſtance , or Courſe and Latitude, eſpecially becauſe 
in lining the-Plot, there are not , nor- cannot conveniently be 
drawn any more then the 32 points of the Compaſs, to wit, not 
half points, quarters, er fingle Degrees. 

But if you defare not to ſet down every days reckoning (which 
is-not neceflary to be done) you may ſet down every of the 
Summes, as they are correted by Obſervation, after the ſel{-ſame 
manner, | 

Or. you may adde together all thoſe ſumms , and ſo the ſumme 
total of the North column will be 1049 miles , and of the Eaſt 
column 2 345 miles, therefore in the Meridian of the place from 
which you depart ; you-may ſet down to the Northwards of that 
place 1e59 miles , which will fall in the Latitude of 49 deg. 54 
min. almoſt, and from thence in that parallel ſet down dire&ly to 
the Eaftwards 2345 miles , and there make a prick for the place 
where the Ship then is the tenth of March, and (o is all this 
reckoning ſet down at once. | 

If you keep reckoning according to Mercator , it will be re- 
quiſite ſometimes to ſum up your reckonings paſt , namely, ſo of- 
ten as you make any notable alteration in your Courſe ; and ſo 
this reckoning or any other may be {et down almoſt as eafily on 
AMereator's Chart, the difference is, that here you muſt often al- 
ter your Scale , becauſe the dey. of Latitude on this Chart are not 
equal, but grow greater and greater towards the Poles. Nor then 
the diſtance of two-places 1s to be meaſured by that part of the 
Meridian , whuch is intercepted between the Latitudes of thoſe 
two 
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two places; Or if both places lye in one and the. ſame Latitude, 
their Diſtance is mealured by a Degree or other lefler quantity , 
taken about that Latitude ; namely, half above, and half beneath, 

Wherefore if you would make a Prick or Traverſe-point in 
Mereators Chart , anſwering to your reckoning for the firſt day, 
namely, untill the 20 of February at noon ; it appears by your 
Journal that Prick muſt be ro the Northwards of the place from 
which you departed 52.2 miles, and to the Eaftward 57:2 miles. 

Now inftead of the North or Sonth columns, you may more 
conveniently uſe the la column but one , chewing in what Lati- 
tude every account doth fall ; and io it appears, that the Prick 
for the 20 of February mult be in the Latitude of 33 deg.17 min. 
Therefore in the Meridian of the Swmmer-/ſlands from which 
' you departed make 2 prick in the Latitude of 33 deg. 17 min. 
and from that prick ſet down to the Ealtwards in the {ame Lati- 
tude 57,2 miles, and where it ends is the Traverſe-point an- 
ſwerins to the 20 of Febrnary.: the like may be done for the 21 
day , and ſo forall the reſt. This 58 miles may be taken inthe 
' Meridian from the Latitude of 3z deg. 22 min. ts the Latitude 
of 37 deg. 20 min, or otherwiſe you may take the half of it which 
1s 29 miles about the middle between both latitudes,and double ir, 

But it is ſufficient to ſer down the ſums of every two'or three 
dayes accounts , or ſo often as there is any notable Differcnce in 
your Courſe ;' Thus if you would make a prick in the Chart , an- 
ſwering to the 22 of Febrawry, being the firſt ſumme ; I ſee by 
the Joarnal,that it muſt be in the Latitude of 34 deg. 24 min.and 
to the Eaftwards of the place from which I departed 1 32: miles, 
Therefore in the Meridian of the place from whence I departed, 
F make a prick inthe Latitude of 34 deg. 24 min. and from) that 
prick I ſet in the ſame Latitude to the Eaftwards 132.2 miles, 
and where it ends is the Traverſe point anſweting to the 21 of 
February , being the firſt ſum. This 132 miles may be taken in 
tbz Meridian within , or a little without the two Latitudes, 2s be- 
fore, namely, from 32 deg. 20 min, to 34 dee. 32 min. 

In like ſort, if you woald make a prick for the ſecond ſum, be- 
ng the 24 of Febra.ry, it there appears that it muſt be in the La- 
ritude of. 39 deg. 36 min. and to the Eaſtwards of the Tra- 
verſe 
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verſe point laſt before made 430 miles; therefore in the Mcri- 
dian of that Traverſe point 1 make a prick in the Latitude of 39 
deg. 36 min.” #nd\from that Prick+Iſee-ro the Eatiwards in the- 
ſame Latitude 430 miles , and where'tharends is ithe Traverſe- 
point anſwering to the 24 day , and tbe like is to be underſtood 
of all the reft. | | F i 

Now this 430 miles may be taken ſeveral wayes ; forfirſt; if 1 

take one. Degree about the middle of that' part of he Meridian, 
whichis intercepted berween-the Latitudes of the two'places bp 
from 36 deg, 30 min. to-37 deg! 30 min; ) and thatdegree ſeven 
times taken 18420 miles, then about the middle;-namely, 37 deg. 
I rake 1o min. more, and (0 I have 430 miles. 

' In like manner, you may take two. deg. or 120 miles, to mea- 
fureit thereby; which may be taken from 36 degrees to'3'8 deg. 
and the reſidue about 37 degrees, as befofe, fc. © 

: Or you may take the half of 43 miles, namely, 215 miles, 
which 1s 3 deg. 35 min. which muft be taken as before, about the 
middle of that part of the Meridian which is intercepted between 
the.two. Latitudes', and that doubled is 430 miles to be fet to the 
Eaſtwards, as before. ; & 
: /And'thus may this or any other Reckoning be ſet down with- 
out knowledge of the Longitudes, but more aptly and exaRly by 
fome Longitudes known , for then ſhall you 'bave in the two laſt 
Columns the ſubſtance: andprincipal ſcope of your reckomng ; - 
namely , the Latitudes and Longitudes of all places ; as you ſail, 
which may more eafily and exaRly be expreſs'd upon this Chart, 
then the Eaſterly or Weſterly diftances ; Therefore how this alſo 
may be done, wewill ſhew;,-but firft ſomething' touching the 
Compaſs and the Variation thereof ,' which ought 'not to be neg-= 
lected in a reckoning. | TOA * 590] 
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Q. CHAP. 


CHAP, X, 
ir FE Variation.of the Compaſs , and bow te redifie 0 
oor by the "i ariation knows. -1i:11 Of 


Moneſt all the MyReries which God hath of late 
A, years diſcovered tothe World for the furtherance 
> of Navigation, there is none more necelary, nor 
AY. yer mace. atimirable. $ an. that; property of. the 
| - Needle touched with the Load-Rene ,, whereby in 
_ the vaſt Ocean where all Lind-ma: ks fail, yes even 
inthe darkeſt nigtts and clo;eR weather, when neither <un nor Stars - 
are.to be ſean; the - Mariner (-asit-were'by a Meſſenger (cat from . 
Heaven.), is taught which way-to'direRt tns (hip; yea,-28 it were 
accompanied with a guide towards his deſired Port, |, 

For.the Needle touched, beſides other Rirange properties, hath 
this , to point out in all quarters of the Woild, the. North and | 
South parts of the Horizon, and ſo haviog a Card thereto fitred 
with Rumbs and Degrees, it ſhewethall Poinisef the Compais; 
and degrees of the Horizon. 

\Yer. very ſeldom exaRly of it ſelf, without ſome Farther Act 
and Induſtry of him that uſeth it ; for though in ſome places it 
ſwerves-not, yet in moſt parts of the World the No:th and 'Sourh 
poims of the. Needle. have fome Variation from the true North 
and South polnts.of the Horizon to the kaftwards or to the Weſt. 
. wards), Which how. to ditcoyer in kindand quantity , We have 
ihewed heretofore. 

-; Jr may be thouvht , ( and ſome.men otherwiſe learned. before 
this Property was ully diſcovered, - bave 1aid) thatthis ſhauld be 
ſome bl-miſh and imperfeRion in a fone (© Precious:;. But it 18 
ſo far from being an 1mp-rf:Rion , that it makes it (o much the 
mo-e precious ? Yet( as | have ſaid) not without the induftry of 
him that uieth it. He that is negligent or urskilful 10 obſerve 
it; e£(pcvally in long Voyages an various Couries, may be led 
into many dangers by it, becau'e he frames not bis mind to the 
Rule, but the Rule to his mind, IMagining it to be what it 1s gee” 
. 
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and hence 1 ſuppoſe , ſprang that Cuſtome of placins the Needle 
or Wyers a kn Lo or half point to the Eaftwirds of the North. 
-point of the Card, thinking by thismeans to' ſhun) the Jabour of 
obſerving the Variation, which indeed" they might; if tae Varia- 
'rion were the ſame inallplaces, and atall times ; but becauſe it is 
not, this doth often encreaie the Errour. 0 

© But he that diligently obſerves the Variation , finds ( as I ſay) 
no prejudice in it , only it requires daily, er once intwo or three 
days half an hours work ; and this {abou it: doth ahondantly 
recompence ; for by this means he' know$at rhe preſent how to 
dize& his Courſe , and for the future , by thoſe notes which he 
keeps of the Variations and Latirndes by him obſerved, he knows 
(coming that way again) when ke draws neer to any of thoſe 
places where ſuch Obſervations were made, and ſo falls the more 
certainly with any place intended. 

There is further diſcovered of late a motian or alteration in 
the Variation of the Needle, and this is ſcarce yet certainly diſ- 
covered. - But comparing the Variations which-were obſerved 
about fifty years paſt, with the preſent Variations : .It appears the 
are lefſer Eaſterly , and more Weſterly by 6 of 7 degrees, th 
they were at that time. For'whereas thz Variation hath formerly 
been obſerved neer Loxdon to be 117 Deg. to the Eaſtwards;, 
it doth now ſcarce exceed 4 Degrees. And there is the liked 
teration ( as I have heard” by ſome Mariners) Ppatts © 
the World ; which we now leave to the further diſcovery of time 
and induſtry , and come to ſhew how to re&ifie a Courſe by the 
Variation known. | E 


The point of the Compaſs upon which you ſal , and the Va+ 

. riation of the Needle known , to find the Rilmb or De 
gree upox which the Ship hath made her way, — 

TJ T.isþeſt that the Need/e or #yers be placed direAlyunder the 
'Þ -F lower de luce , or North and Sonth points of the Card, i at 

- fo in the Rules following we preſuppoſe them to be. Now 

then it is to be underftood , that the Needle —— . 

bE, Q 2 as 
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( as for the moſt part it hath ) the ſhip doth not make her way. 


upon that Rumb or Point of the Compais, which ſhe ſeems to (ail 
upon , but cither more to-the right hand or to the left, according 


23. the Variation is towards the right hand , or towar 


the left, 


and that ſo much towards.-the one fide, or towards the other as 
that Variotion is: We ſpeak not here of Leward-way, but of 


the Variation only. 


Therefore for the ſolution of this. Problemee 


you muſt know how much the Variation is, and which way ; 
And how this may be done, we have briefly ſhewed upon the 123 
Caſe of Right angled ſpherical Triangles, and the 11 of Ob- 
lique , Which known, you may find the angle of the Rumb or Line 
of your ſhips way with the Meridian : being the thing in this Pro- 
bleme required. 


A Table of the Angles of every Point "and half Point of the 
Compaſs with the Meridian. 


| D. AM. | 
| | North | South | oo oo __ North South 
5 | | 05 37 
Uh, N by E | Shw_ ii 15] NlyWw | ShyE 
I- IG $2 
2 | NNE | SSw |22 30] NNW | SSE 
| 25 "IF | 28' 07 \ | 
3:1 N Eby N]| S#by S [32 45 | Nly wm SElS. 
35" NE 50 lane Nw. |. SE 
1 | 7 __ [45 oo Ww S 
43 30 37| | 
5 |NEhE|Swhw |56 15|Nwhw' SEE 
'5o| AY ; Ti | GI 53 A 
16 E.N E W SW 167 30| WNw | ESE 
6; 73 07 
17 |_E9XN | Fs [78 45]_#PYN, | Els 
Hs dorms oi hon fg {84 22 | 
8.| ; Eaf__| Weſt [go oo| weſt | . Eaft | 
1 Add Eaſt Variation Add Weſt Variation 
| | Subſtrat Weſt, | SubtraR Eaſt. 


For 
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For the effeing whereaf, we will ſet down two ways ;-the 
one by the Pen alone;, the'other inftrumentally. 1f you doit by 
the Pen alone, although jt -be not-hard ta. find what angle every 
point or. half point makes with the Meridian; yet: for your: fyr- 
ther eale herein, 1 tive exprefled tbe {ameiin the Table before- 
S01ng ; the Quarters of Points | have omitted, becauſe the fteer- 
age upon a quarter of . a point is very uncertain , (the points. be- 
ing undivided as uſually they are) for a man by his eye 1s able to 
gueſs very neerly which! the middle berween two: points , but he 
cannot gueſs ſo. neerly which 1s the fourth--part., - Yet if you 
deſire any quarter, you may add to the next-before- goivg almoſt 
3 deg. namely 2 deg. 49 min. _ | | 

Noiy then by the Magnetical Rumb or Point of the Compals | 
and Variation given, to find the true Rumb , you ace to obſerve 
theſe two Rul-s followine. _- L ds 

1. If the Rumb and the Variation be both the ſame way from 
the Meridian ( namely, both to the right hand, or both tothe left ) 
add thems together , and that ſum is the true Rumb from that part 
of the Meridian. 

' Tet if that ſumme exceed 90 degrees, ſubſtratt it from 180 
degrees, the remainder is the Rumb from. the oppoſte-part of the 
Meridian, 

2. If the one be. towards the right baud, the other towards the 
left , ſubſtratt the Variation from the Rumb , and the remainder ts 
the true Rumb. 

Yet if the Rumb be the ſmaller number, ſubſtratt it from the 
Variation , and the remainder ts the true Rumb the other way. 

Theſe Rutes we (hall endeavour to illultrate by examples fol- 
lowing. 

* But firſt, for diftinRtion-ſake we ſay the” Rumbs or ceorees 
from the North towards the Eaſt, are towards the right hand , and 
ſo from the South towards the Weſt ; but from the North to the 
Welſtwards, on the left hand, and ſo from the South Eaftwards : 
For a mans face being towards the North, the Eaſt ion his right 
hand and the Weſt on his left, &c. 

In-like ſort for the Variation of the Compaſs , if it have Eaſter- 
ly variatzos, that is , if the Needle and Flower delnce of the Card 
ſtand 
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-ſtand/to the Faftwards of thz/North', we ſay that Variation is to- 

wards-the right hand , for !not only the North point bur all the 0- 
ther points of the C "ompaſe dire4-a' Courſe more towards the 
right-hand-thaw they-would Co', 1: there-were hoYariation: And 
ſo if10 have Wekerly Variktion ; thatis, if the Needle and Flow- 
er dt Ince fand-to the Weſtwatds of the true North point of the 
Hors%0n , we'ſay that Variation is tow:rds the-left hand ; 'foraf- 
much-as' not only the North-point , (but all the other points of 
the 'Compaſs,' Rand more towards the lefr hind than they woulg! 
do; if there were no'/ar;ation :-Thisdeing pretniſed, we cometo 
dive Examples of the/two Rules before-going, . ' 

1. Let the Magnetical Rumb or: Point of the Compaſs be 
North-eaſt, and the Variation 10 voy owe to the Eaſtwards ; I de- 
mand the true Rumb ? | 

Here the R»mb. and Variation are boch” one Way; tart is, both 
rowartstherichthand $- therefore; 

To the Magnetical Rumb being N, EiRterly 45 deg. o m. 

. Add the Variation Eaſterly x0 deg. o m. 
The ſum is the true Rumb N. Eafterly - F5 deg. © m. 

"Admit a ſhip ſail. upon the North point of the Compals, 
and that the Variation be 10 des. to the Eaſtwards; how doth ſhe 
make her way 2 

The Magnetical Rumb is North, that is, oy ep. Om. 

' To which adding the Eafterly Variation |  -- Todeg.om. 
The ſum is the angle from the North : 
of the Meridian Eaftwards 20 deg: O'm. 

_- Whichis almoſt N by E, and ſo hath the ſhip made her way. 

3. Let the point of the Compaſs be Eaft x point Northerly, 
that is, from the North to the Eafiwards 7 ; : points , which i$.34 
deg. 22 min and the Variation as before 10 d&s. to the Eaftwards, 
I demand the true Rumb ? 

To the Magnetical Rumb being North-eaſt, 84 deg. 22 m. 


Add the Eafterly, Variation __Io deg. oo m, 
The ſum is the angle from the North 94 ;4 deg, 22 Me 
Which ſubtracted from 180 deg. O0-M. 

There reſts the'true Rumb South-eaſterly 85 deg. 338m. 


4 Ex- 


| Thi'Sedimun's Profits. TY! 


4 Example, Let the Courſe by the.Compaſs be Weft and by 
co that is, 7 points:from the-Santh to the 'Weltwards', or 7 
deg.; 45 mie, and let the: Variation as 4 as ec ef 20deg. tothe 


Ealtwards, what.isithe true Rumb'? ne SONG 
Toxbe Magnetical Rumb'S We ferly. i 78 dey. 45 min. 
Add the Eafterly Kariation \ | T0 deg. oo'min. 


.-” The ſum is:to the true Rumb $ mofert - V8 ces. 25- wy. 

|. You may" conceive that the Ruwb and Periation are here both 
one way + namely , both from the Meridia towards the right 
band. - Foe: the Variation of the North-point-is from the Nerth 
towards the Eaff ;- and- conſequently of the Sourh point from the 
Sourin towards the eff, both towards the right hand of the Me- 
radia asthaRembis, VIVO L1G! 

5 Example. Lek the'Coutis by theCdwpaſy be 174f ; that is, 
from the” Soxth to the Weftwards 8 points or go degrees, and. let 
tbe: Nariation be 'as before 1 des. i& the Seema : J would 
know the true Ceurſe or Rumb? _ 

: To the Mognetical Rumb South: welf? - 

Add to the Variation Efterly 


; The ſum is the avole to the South? 


go des; & min, 
Wy ro des. omin. 


— abs _ 152. Ms 


, 100 deg; o min. 


A gm the Meridia; an - 
« lr (ubRracted from: * 180 dee, © min, 
"The :eefts the true Rumb N Weſt . $o deg. o min. 


Let the Conte by th: Compaſs be weſt, thatis, from the North 
t6 the Feſtward; 8 points or yo degrees , and let the Variation be 
70 deg-to theWeſtwards : | demand the. true Rumb? , 


.. To <h- "Magnertical Rumb NU eft is 390 'deo. 0 min, 
(:: Ad the Varlarioh Weſterly -*' '#'* >To deg,g min, 
The ſur Lott LH at ES loo dep. O4yID. 


- Which ArAe from, . .. 189deg.o min, 

hag her- remains th: true Rumb SY: # 80 des; o min; 

* Olje. The” Magnet cal Kumb being bere W-{t go deg. why 

ſhoul4 ir not as well be counted from the: ; South 2s from the Norehb? 

''' Anſw.” Tt may be counted From either, for a$ it '$ counted here 

from the Noxth to the Weltwards it falls. under the ih: ple, 
CA 


[ 
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becauſe the. Vaziation is the: ſame. way : But if it þe reckoned 
from, the South, topbe-Weſtwards,: irfalls-under the ſecond Rule, 
whercof. we now-eome to givecſome Exainples, luppoling theſe 
s ready & biven ſufficient to 1l[uſtrate the-firſt Rule? +" © 

x Example. Let the point. off the-Compaſs be N NW and 
the Yatialos Lodes, Eaſterly, I demand the'trae Rumb : 


[-bry netical, Rumb.N W.. I.2 deg. 3am. 
*Snb Eafterly Variggion +; 14/lt 24 on 10deg. o0 m. 
"The remain Ted. BN > x2 des, 30M: 


'$ Example. Let the point 'of the Gompala be North , and the 
Variation Eaſterly 10 deg: what.is the-true Rumb ? 1 

From the Eaſterly Vanation, -; o , 1. xadeg, omirs, 

"RT _ Magnetical RumbNW Like - +4110 deg; o min; 

The rem er is the true Rum other? ' {amps © 
av #4 aamely NE. | T0VE, PENN 

 Objett. The Magnetical Rumb may as well be named North 
cite o deg. © Min. 

vAnſ: It may , but then. it is ſubject to the fic Rule, as in 
the ſecond Example. | 

" 5 Example. Let the Courſe by the Compals be Welk, thatis, 
from the Northto the Weſtwards 8 paints, or 99 degrees, and let 
the Variation. be as before 10 degrees to, the Eaſtwacds , what 1 is 
tie trove Rumb? 


-"Fr6in' the Magnetical Rumb N W.. ey al 99.deg.: 09. min. 
"_ \"Subltra&. the Fafterly Variation. * .....:._ . | 19.ds$.,Q0 minz 
'Thete'reſts the true Rumb NW. .... $o deg. oo min, 


Fro the_Magnetical Rumb might a8. = have been South- 
bo No . go Fig and ſo it had alley, undes the fixlt Rule , 3,.in 


'ro2Exam wy Let the Courſe by the Compa's be Iv alt.; " chat 
* from 'the'Sonith to the Weltwards 8 points or 90, y1e x; and 
let the Variation he 10 deg. to the YANAT, I demand the gcue 


Rumb» © PO t 
* Brom the Magntticat O04. Ae 99ges: omin. 
rw ed t Wetterly Variation *., 19 des, o min, 


"The fem nder'is the true Rumb of - '0 deg. omin. 
0h If 
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If the Rumb here had been reckoned from the North, as in the 
ſxth Example, it bad fallen tinder the f:cft Rule. 


And this may ſuffice for the illuſtration of the two former Rules 
inthe ſolntion of this Problem. | 
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The ſame may alſo more eafily be reſolved, by ſuch an Infra- 
weet 4s is-here deſctibed, confifting of two Circles, the one be- 
ing the nethermoſt divided into four- Quadrants, and every of 

* thoſe into 9o deg. numbred from the North and Soxth points, 
towards the Eft and eff. 
_ The other being the uppermoſt and moveable about the Cenrre 
divided ; as the Cargof the Compals ima XXXII Points , and 
Thoſe a94in [ub-divided into halves and __—_ = 
| | y 


z- 


By this you may readily find the true Rumb for any Courſe and 
Variation given. J : 

For if you turn the North point of the upper Circle, from the 
North point of the lower , ſo many deg. and the ſame way that 
the Variation is, and then look in the ſame upper Circle for the 
———_ Courſe or point of the Compaſs propoſed , you ſhall 

right under itin the neather Circle what number of degrees 
the (ame is diſtant from the V. or S, points of the true Meridian 
towards the E. or W. which is the true Rumb here required, 

As ſuppoſe the Variation to be 10 deg. Eafterly, and the courſe 
by the Compaſs Eaſt half a point Northerly , and there be requi- 
red the true Rumb ? | 

I turn the North-point"of the upper Circle from the North- 
Point of the lower 10 deg. to the Eaftwards, and then I fook in 
the upper Circle, for Eaſt half a point Northerly , and right under 
It in the neather Circle I find 5 deg. and about one half num- 


bred from the South part of the Meridian towards the Eaft , there- 


fore , I conclude that the true Rumb required is from the South 
towards the Eaſt, 852 degrees and ſomething more. 

By this Inſtrument alſo-(if you uſe the pen only,as before we have 
fhewed) you ſhall ceadily ſee when to add, and when to ſubtract. 


CHAP. XL. 
To keep a reckoning of your Longitude , and ſo to fet down 
A reckoning by longitude, and latitude only. 


N the Example before given of a Fowrnal , we have in the 
twelfth and laſt Column expreſſed 1n ſuch places as it ſeemed 
meſt requiſite ,- the Longitudes , We Come now to (hey how 

the ſame may. be known, and firſt, 
_ - By the Rumb and Latitndes given: to find the Difference of 
Longitude. 
As Rad: 18 in proportion, to the Tangent of the Rumbz 
Sois the Difference of Laticude in meridional parts. 
To the Difference of Longitude in minutes. 

 Aslet the Rumb be North-cafterly 48 degrees , and ſuppoſe a 
Ship to run upon this Rumb , from the Latitude of 32 degrees 2 5 

min. 


a. 
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min. into the Latitude of 34 deg. 24 min. there is required the 
difference of Longitude. Here, 
The Meridional parts anſwering to 34 deg. 24 min, 2200 


The Meridional parts fer 32 25 2058 

The difference of Latitude in ſuch parts is | I42 
Say then, As Radiws is in proportion 

To the Tangent of the Rumb, 48 deg. o min. 10.0456 


So the difference of Latitude in merid. parts x42 2.1523 

To the difference of Longitude in minutes 155 2.1979 

Theſe minutes converted into deg. ate 2 deg. 38 min, which 
1s the difference of Longitude required, as the ſame is expreſſed 
in the Journal againſt the 21 of February. 

And thus ſailingnpon one and the ſame Rumb, you may find the 
difference of Longitude , and ſo often as you alter your Rumb, 
ſo often working by the ſame Rule , you ſhall have all the diffe- 
rences from place to place, which added together, make the whole 
difference ot Longitude, 

But you may allo find the Difference of Longitude neer e- 
nouch at one operation for many ſeveral Rumbs and Diſtances, 
provided that thoſe Rumbs differ not much one from another. As 
1n the former Journal from the 27 of February, till the ſecond of 
Afarch, 1 ſail by ſeveral Rumbs and diſtances from the Latt- 
rude of 43 deg. 55 m. into the Latitude of 48 deg. if you would 
find the difference of Longitude hereto anſwerable at one ope- 
ration, it may be done by this Rule ; 

As the diff:rence of Longitude in miles, 

Is to the departure frem the Meridian in miles, 

So is the difference of Latitude in the meridional parts, 

To the difference of Longitude in minutes. 

As in that example, the diff:rence of Latitude for all thoſe 
Courſes, as in the North Column appears is 2444. 

The departure from the Meridian, as there in the Eaſt Column 
appears is 630x, 

The merid. parts for the Latitude of 43 deg. 55 min. are 2939 

The merid. parts for the Latitude of 48 deg. o m. are 0 3292 

Difterence of Latitnde in meridional parts is 353 

| R 2 Say 
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Say then, As the difference of Latitude 2444 co. ar. 6. 6119 


To the departure from the Meridian 6301 3. 7994 
So the difference of Latitude in Merid.parts 3 53 2.5478 
To the difference of Longitude in minutes, 910 2.9591 


Which reduced into degrees, is 15 deg. 10 min. And added 
to the former Longitude 21 deg, 28 min. | 
Gives the preſent Longitude 36 deg. 38 min. for the 2 &f arch. 

The like may be done for the account from the ſecond of March 
to the fifth of the ſame, &c. 

' But if your Courſes and Diſtances run, be all neer to one and 
the ſame Parallel or Latitude (as in this Journal they are from 
the 5 of Marchtothe8) and from the 8 to the 10, then it is 
ſufficient to find what Lovpgitude in that Parallel is anſwerable to 
the miles of Eaſting or Welting , or departnre from the Meridian 
by this Rule. 

As the fine complement of the Latitude of that Parallel 

Is in proportion to Radize z 

Sois the the number of miles in that Parallel, 

To the difference of Longitude in minutes. 
As from the 5 of March to the 8. the Latitude was neer 5O 
deg. the Eafterly diſtance 186;2 miles : therefore for the diffe- 
rence of Longitude, ſay : 

As fine complement the Latitude, 5s. c. 5o deg. o min, 1919 


To Rin, 

So is the departure from the Meridian 185 8 3.2714 

To the difference of Longitude 290 6 3.4633 

Thus it appench, the difference of Longitude is almoſt 291 mi- 
nutes , which is 4 deg. 51 min. and this added to the Longitude 
upon the 5 of March, namely , to 46 deg. 52 min. the ſumis 51 
deg. 43 min, the Longitude uponthe 8 of /Aarch - the like might 
be done for the 10 of March. 

And though this laſt Rule be then fitteſt to be uſed , when your 
Courſe is near Eaft and Weſt,or your diffzrence of Latitude little; 
yet it may allo be uſed at other times inſtead of the two two for- 
mer, without any great errour, if you take the middle degree of 
Latitude , or ſomewhat more, as in the former Example. wt 

The 
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The Lazitude upon the 27 of February is 43 deg. 55 min. 
The Latitude upon the ſecond of Marchis 48 deg, o min. 
The middle Latitude or ſomewhat more is 46 deg. 10min. 

| Say then, As ſine compl. the latitude 5s. c, 46 deg.10 m. 1595 

To Radine, | 

So the Eaſting or departure from the Meridian 630.1. 3.7994 

Te the difference of Longitnde, 909 7. 3.9509 

Which is almoſt 910 min, or 15 deg. ro min. as before. 

And thus you may in the x2. and lak Column of your Jour- 
nal , ſet down yeur Longitude ſo often as you think it requiſite ; 
and fo in the two laſt Columns you (hall have the Subſtance and 
ptincipal ſcope of your Reckoning, namely , your Latitudes and 
Longitudes , which whenſoever you defire to ſet down in _Mer- 
cators Chart , or in the =_ Chart , or in any other , graduated 
with degrees of Longitude and Latitude, you may readily do it. 

As if I would ſet down the ſumme of the foreſaid Jonrnal 
from the 19 of February to the 10 of March, I find avain(i 
the 10 of March the Latitude to be 49 deg. 5 4 min.and the diffe- 
rence of Longitude 54 deg. 3 min. Therefore in the Latitude of 

9g deg. 54 min. I draw an occult Parallel, and reckoning from 
the Summer-Iſlards towards the Ealt 54 deg. 53 min, I draw 
by that Longitude an occult Meridian, the interſeRion of this 

Meridian with the foreſaid Parallel is the Traverſe-point , or the 

point repreſenting the place of the Ship, and the like is to be un- 

derſtood of any other, 

This form of keeping and expreſſing a Reckoning, is ( as [ 
conceive ) molt apt and agreeable ( of all others that I have ſeen 
or thought upon) to all ſorts of Charts o: Maps , and to the G lobe 
itſelf; andtoall the kinds or wayes of Sailing, that are or may be 
uſed, We will here add ſome other Propofitions which may 
ſometimes be of goed and neceſſary uſe init. 

The Rumb and Difference of Latitude given : to find by the 
Table , the diſtance of the Rumb , and the Departure 
from the Meridian thereto anſwerable, &c. 

" Ow to find the Northing and Southing, that is, the Diftance 
in Latitude, as the Eaſting or Weſting , that is, the Di- 
ltance 
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ſtance in Longitude or departure from the Meridiat of any 
Rumb , for any diftance run upon it we have before ſhewed , the 
like operation isin theie Propokitions following : namely, : 

2 The Rumb and diſtance in Latitade given: to find the d:- 
ſtance inthe Rumb, and the Eaſting or Weſting. ; 

3 The diftance and difference in Latitude given: to find the 
departmre from the Meridian and the Rumnb. 

4 The difference in Latitude ,. and departure from the Merid;an 
given : to find the Conrſe and Diſtance. | 

5 The Courſe and Departure from the Meridian given: to find 
the Difference of Latitude aud Diſtance. = 
6 The Diftance and Departure from the Meridian given: to 

find the Courſe and difference of Latitude. 

So that with the firſt before handled , here are fix Propofitions, 
and in every of them two things required ; ayd ſo they become 
twelve. We will not ſtand to give examples of them all , but 
only of thoſe which are moſt uleful , tbe reſt may by them be 
conceived. 

And firſt , to find the Eaſting or Weſting of any Rumb for any 
difference of Latitude, 

Adinit a ſhip run North-eaſtecly 60 deg, (thatis, NE byE, 
and almoſt half a point Eaſterly ) till ſhe have altered the latitude 
42 min, how much is ſhe departed from the Meridian ? 

I run dowa the Column under 60 deg, till I find 42 miles, or 
420 tenths, and againſt it in the adjacent Column I find 728 
tenths, that is almoſt 73 miles, which is the departure from the 
Meridian to the Eaſtwards. 

If you would al(o.have the Diflance upon the Rumb , it is right 
a22inſt the numbe:s in the Column of Diſtances, being in this 
Example 84 miles, | 

2 Example. But admit ſhe run Notth-eaſterly 60 deg, till ſhe 
alter her Latitude 1 deg. 32 m. what is the Eaſterly diſtance ? 

This 1 deg. 32 min, is 92 miles, or 920 tenths, for which if 
I look in the Column under 66s deg, I find no 100 500 866 
number ſo great, but the greateft number there 84 420 728 
Is 569, Which ſubfiraed from 920, there re- - . 

mains 420; therefore in that Column under 6o d, 184 920 1594 
I 
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I look for theſe two numbers , namely, 500,.and 420, and a- 
eainſt the firli in the adjacent Column I find 866, andagainſt the 
ſecond 728, which | ſer againſt them as above appeareth, and ſo 
adding them, I findfor this difference of Latitude, the depar- 
ture from the Metidian to be 15 94 miles. 

If further you defire the Diſtance run upon this Rumb , you 
have it in the Column of Diflances, right againſt the ſame num- 
bers, as inthe example above appeareth , where being added, it 
amounts to 1 84 miles, | 
The Diſtance and difference in Latitude given : to find the 

 Rnmb and departure from the Meridian. 

A = 2 ſhip run upon ſome: Rumb between the North and 
£ the Eaſt 84 miles, and then have altered the Latitude 42 m. 
the queſtion is', upon what Rumb hath (he run, and how many 
miles is ſhe to-the-Eaftward in Longitude, 

. T run creſs the Table towards the right hand, tooking in eve- 
ry firſt Column of Diſtances for 84, till I-find againſt it in one 
of the adjacent Celumns 420, at the top of which Column over 
420, there is 66 des. ſhewing the Rumb' to be North-eaſterly 60 
des. alſo againſt 420 in the adjacent Column I find 72 8, which 
ſherveth the Diſtance to the Eaſtwards to be almoſt 73 miles. 

2 Example. But if the Diſtance run be 18.4 miles, and the 
difference! of latitude 1 deg. 32 min. and there be required the 
Rumb and DiRtance to the Eaftwards ? 

Becauſe the Column of Diſtances extends but to 100 miles, 
and the Diftance here given 184 miles, you may take the half 
thereof, which is 92 miles, and likewiſe half of 1 degree 32 
min, which is 46 miles, or 450 tenths, and then look, as before, 
where you find 460 againſt 92, for there in the top of the Column 
you ſhall find the Rumb., which in this Examples 60 deg. ſhew- 
1ng that the Rumb is from the North Eafterly 60 deg. and in the 
aCjacent Column againſt 92 and 460, you tkall find 797, which 
doubled ( becauſe it is for the half) 181594, ſhewing that the 
departure from the Meridian to the Eaftwards is 159-* miles, 
Theſe and the reft may alis be performed by the Dofrine of plain 
tr14ngles, as we have formerly ſhewed, h 

| CHAP. 
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CHAP. XII. 


Certain Problems touching Currents, 


| Lthough the time be already expired which [ aſſigned for 
LW, this Work, and mine own more urgent occaſions call 
 meaway ; yet ſeeing it.is neceſſary in Navigation to 
" take notice of Currents , and to, make a competent 
allowance for them : I will briefly ſet down, cettain Problemes, 
ſuch as ] have ſometimes thought upon , whereby a man may the 
better conceive and judge of that allowance, the rather Tot"that I 
know not any that hath handled it. | 7. 7 

- Firſt then, it-is to be conceived, that a Ship or other vel 
ſailing or cowipg, where there is a Current hath a campound::mo+ 
tion ariſing of two different Principles ; namely , of the Current 
and Ships way ſo that here-are three Motions to be conſidered, 
namely, two imple, and the third compounded of them.. The 
firſt .fimple motion is that 'of the Current, whereby it moveth, 
and is apt to move other things that are in it , the ſame way. The 
{cond of the Ship or Boat , as it moveth by windor Oats ,..or 1$ 
apt to be moved, if there were no Current : The third; compouny 
ded of them is the linz of the Ships true metion, .The firſt , we 
call the way.; or motion of the Current : the ſecond , the way or 
ſimple morion of the Ship : the third, her compound or true way. 
The two fimple motfons being either of them according to right 
lines and uniform ( asin the Problemes following , we ſuppoſe 
them to bz.) The third alſo, which is compoſed of them is a 
ri2ht line; For whether the ſhip ſail: direftly oppoſite againſt 
ths Current, or direly with it the fame way z 'or whether the 
one cro's the other at rigat angles or oblique > yet fill either 
motion being dire and uniform, they both together bevet a right 
lined uniform motion, becauſe the one retainethto the other one 
and the ſame praportion in every point, And according to theſe 
grounds we- proceed in the Problemes following ;” to determine 
the proportions of every.of theſe Motions, and the angles which 
they make one with another, | = 
I - 
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1 Admit a Current run E«rfl ; males an hour , and that a (hip nn- 
| der ſail run Weff direftly agrinſt it 6 miles an honr in her ſimple 
motion ; what # her. true or compound motion ? 


From the ſhips ſimple motion _ = 6 miles 
SubſtraQ the Current __ b CET INEE.) 3 miles 
The temainder is the (hips true motion _ -- - 3 miles 


So the ſhips true Way 1s to the weltwards 3.miles an hour. 
2 Admit « Current run Weſt 6 miles an hour ,, and that a ſhip us- 
_ der ſail Tun direflly againff it, 5 nules au hour by the Log - 
' what #& the ſhips compound motion, and which way ? 


From the Current being the greater 6 miles 
Subltra& the ſhips fimple motion | 5 miles 
The remainder is the ſhips true motion 1 mile 


Which 1 mile ſheys , that the ſhip by her compound motion 
falls a- ſtern, . that 3s, moves to the Weltwards 1 miles an hour. 
In the Experimental praQtice of the two former Problems , it 
may ſeem that a ſhip or Boat ſo ordered, hath alſo a motion to 
the cight hand , or to the left, but this comes to paſs, becauſe it 
is hard, and in a. manner impoſſible to Rem a Tide or Stream 
ſo exaRtly, but that the ſhip will ſwerve, (or yaw as they ay) 
either tothe one fide, or to the other. | 
3 Admit a Current run Eaſt 3 miles an hoxr , and that the ſhip 

alſo run Eaſt 3 miles.an hour by the Log , which « the ſhips erue 
notion ? "Wt ; 


To the ſhips fimple motion | "oj miles 
Add the Current... 3 miles 
The ſum is the ſhips true motion 6 miles 


So the ſhips compound or true way is Eaſt 6 miles an hour, 

4 eAdmit a Current run Eaſt two miles an hour , and the. ſhip 
South 6 miles an henr ,, what « the ſhips true motion, and 
—— — .-. 

In handling of any Art, to avoid circumlocution, there are 
uſed terms or words of Art, ſerving ta.expreſs briefly the. things 
hapdled. - And 'foraſmuch 25 this ſubje& hath nor been formerly 
handled, nor the Principles-or Grounds theteof laid ( ſo far as I 
know ) we will add a few ſuch terms as may ſeem moſt necefla- 
ry, expreſſing here what we mean by them. - oo 

S t 
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DP -Letthe lint AB run from A to the Southwards, 
© mw and BD from'B to the Eaftwards, and let A B be 
in-propertion toBD,as 6to2,o0r3to 1. 

Then doth AB reprefertt the line of the ſhips 
ſimple motion , BD the motion of the Current, 
and A D.the Compound motion of the ſhip. 

And DAB is the angle contained between the 
line of the ſhips ſimple motion, and the line of her 
compound of true motioh , which for brevities 
ſake we will henceforth call the Angle of Defle- 
ton. Alſo A D Bis the angle contained betyeen 
F. the line of the ſhips compound motion , and the 
|  ſettor drift of the Current which we will call the 
the angle of RefleBtion. | OOote og FE 

Laſtly, A B Dis the angle contained between the line of the 
ſhips ſimple motion, and the ſett of the Current , which we will 
call the Angle of Incidence. <BA 

| Then for the Rumb, the Proportion is thus : 
As the ſimple motion” ABG6 miles, c.ar.” #.2219 
Is to the Current - BD2 miles 0.3011 
So is Radins TG *__ 
To the tanzent of Defletions D A B 18 des. 26 min. 9.5230 

So the Rumb upon which'the ſhip makes her way good is ſouth 
x8 deg. 29 min. Eaſterly, thatis, SS E 4 degrees 4 minutes 
ſoutherly. | : 

2 For the ſhips true way, or compound motion. 
AS the fine of the DefleRtion s D A B 1 8 deg. 26 min. ©.5000 


To dhe Current, . DB2 milks _ | ©,3011 
—_—_ OT I... 
Tothe teve motion © © AD 6:2 0.8017 


So the ſhips compound motion is 6.4% miles hourly , that is, 
6; miles almoſt, | 
5 4 ſhip fails Weſt five dayes together by the Log 72 5 mules , but 


. there s a Cierrent, all this while ſetting to the Southwards 15 


wile an bour : I demand how ſhe bath ſailed, and how far ? 
The Currentſetting x: mile an bour, ſets in 5 dayes 180 miles: 
| Therefore, | As 


, 
- 
et ws Ae 


k 6 : Sore; << % ws £2 b "- TY 4 
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As the ſimple motion _ 'AB725 miles 71397 
Is ts the Current, . ' DB r80 mules - ' 2.2553 
SOA crab o; 20 OI 
-To the tavgent of Defiection t B 13d, 57m. 9.3950 
Nr ' Far the Diftanct. 4, £259 

.As the fine cotmpl. the DefleRion sc-DAB 13d. 57 m. 0.0130 
Is to the ſimple motion A B 725 min, 2.8603 
So is Radius FOOD THWECS COT P1172 SOLSL 

To the compound motion AD, 747 miles 2-17": 46, 8933 


So the ſhips true Way is Wett ſoutherly 1 3 'deg. 57 min. 
or Seuth-weſterly 76 deg, 3 min. 747 miles. | 


6- A ſhip ſanuls. Weſt five. days together by the Log 725 miles, in 
 ' #'(urremt (ſetting to'thi Somthwards , and then finds that he 
hath altered his Laticude 3 degrees ; 1 demand the motion of the 
Current, the true Rumb, and true way of the ſhip? : 
This Queſtion differeth little from the formet , for ſeeing the 
diffzrence of Latitude is 3 deg. the tmotion of the Current is 180 
miles : ſo there is given the ſhips ſimple motion , and the 'mgtion 
of the Carrent, as before, &c. 


7 A ſhip in 6 Hours ſails fron a certain Cape or Head-layd 
South 30 miles by the Log , in a Current ſetting Eaſterly , and 
then obſerving hs ſame Cape , he finds that 5, Ts Nw, 
I demand how faſt that Current ſets, and how far he bath 
ſailed? | | 
As let a ſhip ſail from A towards B ſouth 3o miles, but by 

means of the Current, ſhe is driven mere Eaſterly;'namely to D, 

from whence ſetting the Cape A, it..is found to bear” N-N'W. 

And ſeeing the Current ſets from B towards 'D- Eafterfy 3 there- 

fore the angle of RefleKien BD A 6 points, thatis,' 67 des. 

3© iin., Here then is demanded the diſtance AD., and the drift 
of the Cuzrent ip thattime: BD. ; | 

As the (ine of the angle of Refletion 5 BD A 67d, 30m. 1.0344 


To the ſimple moetion of the thip A B 3e miles” * 1.4771 
£0 the ſine of the angle of Deletion + DAB 22 d. 20 m. 9.5736 
To the motion of the Current BD 1255 "+ ""R_ 

S 2 And 
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= aaths of the angle of RefleQion s BDAG67d,30m.0344 
Q F 


run by the Log AB 3o miles. I.4771 


So.is Radinn © | , 
' To the compound motion of the ſhip 'A D, 32499 1.52115 
And thus we find that Current to ſet 125753 that is, near 12; 

miles in 6 hours, and the diſtance run to be 3 23 miles almoſt. 

_ .. That the thing may be better conceived, we will uſe two or 

three Examples more familiar and obvious to every mans expeti- 

ence; yet grounded upon the ſame Principles and Reaſons. 


$ eAdwit that Tulis-Rairs bear frow Billingſgate-ſtairs S, I. 
Seutherly , namely, Sonth-weſterl In degrees , and be_diftant 
80 Poles : and ſuppoſe the tide of bb to run there Eaftward 
2: miles an hoxr ,. aud that a pair of Oars, _ 4; mules 
as hour , would go ſtraight over from the firſt to the ſecond : 
how ſhall they row over , namely , upon what degree or point of 
the Compaſs, and bow far ſhall they row to get thither , and :n 
what time ? 


D 


m>9 


Let 'A repreſent Bilingſgate fairs, D Twli-fairs, AE th 
imple motion of the Boat, ED the motion of £ Current, any 
is Athe angle of DefleQion, E the angle of Incidence ; D the 
angle of RefleRion 130 deg. or 50 degrees. 

As the ſimple motion of the Boat A E 4: miles 9.34679 - 


Is to the motion of the tide D E 2: miles 
So the ſine of Refleion Ds 50 deg. | y+ TUG 
Tothe fine of Defle&ian - As 23 d, 3 m. 9.62898 


. Thusthen the poſition, from A toD, being ſouth- weſterly 4© 


O® 
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deg. and the angle of DefleRtion A 23 deg. 3 min. the poſition 


from A towards E , is-South-weſterly 63 deg. 3 min. that is. 
WS W Southerly, ' And fo muſt thoſe Oars row'to go Rraight 


over. 
Segondly, for the diſtance AE, 
From the angle of Refle&ion D 5odeg.oco min, 
Subſra®t the angle of Deflection A 23 deg. 03 min, 
Arid there celts the angle of Incidence E 26 deg. 57 min, 


As the fine of Incidence sE 26d. 57 0.34370 
Is to the true diſtance AD 80 poles 1.90309 
So-the ſine of Refleion sD5odeg.o min. — 9.88425 
To the fimple motion AE 1355 poles 2.13104 


Laſtly, for the time , ſeeing 320 Poles make a mile , and they 
ro 43 miles an hour : it it is 1.440 Polesin an hour: fo the pro. _ 
portion Is, 


AS the ſimple hourly motion 1440 618416 
To the fimple motion before found 1353 2.1310 
So is an hour in minutes, namely, 6o min, yp 
To the time required in minutes A _ .of9 507 


* Andſo long will:they be rowing. 


9 But ſuppoſe they will row harder , to po a ſhorter c«t ; nawely, 
to go p 5 "ome by Weſt , how faſt mi - go torow ſtraight 
over, and how far, and in what time ? 

Then ſeeing the Poſition from A toD is- South- weſterly 40 
deg. and SW by W. is South-weſterly 56 deg. :75 min. there- 
fore the angle of DefleRion at A is 16 deg, 15:min, the angle of 
RefleQion D as before , 50 deg, o min. the angle. of. Incidence E 
is 33-deg. 45 min, 

As-the fine of Defletion s A 16 deg, 15min 455311 
To the motion of the tide D E 2; miles oO 39794 
So the fine of the angle of Refl:&ion D 50 deg. o min.. 9.88425 


To the ſimple hourly motion of the-Boat AE 6;%44  ' 0:83530 
And ſuch is the. hourly motion of -the Boat, namely, 6.244 
miles in an hour, 


Secondly, 
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EPs - Secondly, for the ſimple mation, 

As:the ſine of Incidence $E33d.45 m. 0.25526 

-3s to the true diſtance AD $0 Poles | 1.90399 

So the fine of RefleRion D 5o deg. o© min. 988425 

To the ample motion AE 100. poles 2.04260 
Thus it appears they muſt row 110 +2 poles to get'over, 

Laſtly, for the time. : 
The hourly motion before found 6.24 reduced'into Poles, 1s 
2 190;-. : 

As the fimple hourly motion 2190 6.65956 

Is in proportion to an hour, or 6D min. I.77815 

So is the ſimple motion before found x10; 2.04260 

To:the time required. ; 3522} min. 0.48031 


. -  * Andſolongwill they be rowing over. 

Io But admit a Sculer rowing three miles an howr , wonld "croſs 
ſtraight over at the ſame time, upon what point muſt he row, and 
how Pr to get thither , and in what time will he doit ? 

Firſt, for the angle of Poſition. 


As the hourly motion of the Boat A'E 3 miles 9.52288 
To-the ſine of ReflzRion- D 5 50 deg. 9.88425 
So 18 the hourly motien of the Rream D E 2=< min. 0.39794 
To the fine of DefleRion A s 39 d. 40 m. 9.80507 


Now : ſeeing the : poſition for Billivgſgate ts Trlis-ſtairs, 
namely.from'A to D, isby ſuppoſtion to the Weſtwards of the 
South 4o deg. and the angle of DefleRion A is here found to be 
39 deg. 40 min. therefore the poſition from A to E'ts.from the 
South to the Weftwards 79 deg. 40 m. which is Weſt and by 
South'. and almoft 1 dey. Weſterly , and ſo mult that Sealler row 
to go ftraightiover. -' Secondly, for the diſtance A E | 

From the angle of RefleRion D -" $50 deg. oo min, 

SubftraRing tbe angle of Defleftion A 939 dev 40 min. 


And there reſts the angle of Incidence 'E . T0 ges. 2o mn. 


Asthe fine bf Tncidence | $sE to dee. 20 min; © .74624 
Tothe true diſtznce' ' ' ADB&o poles + "1,903c9 
S618 the Fine of -RefleRion 5 D 50 deg. omin. 9.88425 
To the imple motion AE 341:<p, © "STIs 


| 
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And thus it appears , that though thefdiſtance of the two places 
be but 8o Poles, yet if according to the queſtion , he row but af - 
ter three miles an hour , and the ſtream ſeraffer 2; miles an hour, 
then he muſt row 34155 poles to go ſtraight over, | 


\ 


Laſtly, for the Time. 
Three miles is 960 Poles, ſay then 
As the ſimple hourly motion 960 7.01773 
To the ſimple motion before found 34155 2.53358 
So is an hour in minutes, namely, 60min. 1.77815 
To the time required in minutes 212 1.32946 


And thus it appears that the time requiſite to row over , rowing 
3 miles an hour; 1s 21,25 minutes, whereas we found before, 
that rowing there '4* miles an hour , they might row over in 
5-3 minutes , which1s little more than a fourth part of the time. 

There might be other and that great variety of Queftions of 
this nature propoſed and reſolved-, many of geod uſe in pratice, 
which the Water-men by daily experience without other Rules, 
are able to gueſs at ſomething neerly , ſufficing for their occaſi- 
ons: my intent in theſe etpecially to explicate the Compound 
motion of a Ship or other Veſſel ſailing or rowing where there is 
2 Current ; which by ſuch familiar Examples may ſeen more evi-. 
dent. I cannot infilt upon them by reaſen of mine other occa- 
fions , nor ſpend that time in theſe here handled, which elſe [ 
ſhould have dene ; whence if any defe&or miſtake ſhould a- 
riſe, if the Reader be pleaſed to give me "friendly notice. of it, I 
ſhall as thankfully acceptit, and reform it ; We propoſe next a 
queſtion at Sea, which let be this. | 


I1 There i984 Current at Sea ſetting Eaſt 12 miles in 24 hours, 
4 ſhip ſails in the ſame from a certain Pore Weſt South-weſt 
6 dajes , and then returning thence, and ſailing NE by North 
3 dayes , falls with the Port from whence he fu ſt departed , 1 
demand what his dead Reckoning was outwards , and what back, 
again, and how far theſe two Ports were aſunder , and npen what 


paint of the Compaſs ? 


As. 
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As let the Current ſet from E towards D , and let the fir Port 
be A, the ſecond F, and let the Courſe outward bound be repre- 
ſented byAE, aud the Courſe homewards by D A, &c. 

And foraſmuch as D Fisan Eaſt and Weſt line and AE Weſt- 
fouth-weſt , therefore the angle at Eis 22 des. 3e.min. and by the 
like reaſon, the angle at D i is I23 fg. 45 min. or 56 deg. 15 m. 
and the anele at A 33 deg. 45 min. and ED being the ſetting of 
the Current for 9 dayes, is108 miles. 

Firft then, for the dead Reckoning outward, namely A E. 


= 


As the fine of the angle at A £33 deg. 45 min, 25526 
To the line D E x08 miles 2.03341 . 
Sois the fine of the angle at D «5s 56 deg. r5 min. 9.91985 
- To thelineAE 161. 2.2083 
Thus A E his dead Reckoning outwards is 161 ;E | 
Secondly, for AD. | 
As the fine of the angle DAE +533 deg: 45 min, 25526 
Is to the line DE r08 miles 2.03342 
So is the (ine of the angle DE A s 22 deg. 30min. 9.58084 
To the line A D 74:4 miles 7 I,87152 
Which 74.2 miles is his dead Reckoning "REERPY | 
"Fn T hirdl y, for theangleD AFarDF A. 
\ To the fide A Di is found 74 miles. 
\ The (1de'D'F for 3 dayes, is 36 miles. 
' 2. The ſum of both is 110.4 
Theic Difference is TY 
The ſum of the angles DAF al DF A 56 deg. 1 pm. 
The hilf ſum is 28 deg. 75m 


he 


=__ 


ox laſs. "Btle. 14 2 54. 2D 2 4 » © = 
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The Proportion. -4 £8 

As the ſum of the ſides n10$.0 1:1: 7.95703 
Is to their difference . 384+! :.!- Dh 50433 
$0 is the tangent of 28 deg; 075 - _ .'::9.72706 
To the tangent of r0deg,32 m. - NS6YJS 


Which added rogether, make the angle DF'A 38 deg. 395 
:. And ſeeing the Rumb from F to D is Eaſt,” and the angle DEA 
38 des; 39 Mey therefore the Rumb from. Fo A is tothe North 
wards of the Eaſt 38 deg. 39 m;;," thatis N E.by:E almoſt half 
: _ Northerly , which 1 is the Kumb from the fecond port t to 
the fi: (t 
L aftly, for A F, the diſtance of theſe two ports, 


As the fine of the angle D'F A, 8 38 dep. 395 \. ,20434 
To the dead reckoning 7 
homewards 'A D74 4 miles 1.87152 

So is the fine of the angle D $ 56 deg. I 5 min, 9.91985 

- Tothediſtancs 7þ F 99.2 miles I.99571 


Thus the true diſtance of thoſe 1 two ports is 99 miles, and fome- 
What more. 

Sundry other queſtions of like nature might be propoſed, which 
to him that under(tandeth, well theſe will not be difficult. 

; Theſe principles a little ivlarged may further'with a few Ex- 
periments be applyed in the diſcevery of ſome myfteries.in' com- 
pound motions not yet divulged , though much endevoured by 
ſundry famous men in ſeveral | parts of Emrope ; but theſe we (hall 
not touch at preſent. 


12 To find where there is a Current at Sea, alſo 16 which whey 
it ſets, and how fa aft. 


* = may bed _ ww ao gr the rechohit outwards with 
.the reckoning homewa whereof we mil eve TNT 7 
or two. 6 

Firft, admit a ſhip ſail from a certain Port, b 'one or- ſeveral 
Rumbs or Niſtances, till ſhe arrive'at a ſecond , and there find 
reckoning by Courſe and Diſtance; that ſhe is more Sotitherly, 
than the Port from which ſhe departed by 541 miles, and more _ 

Weſterly by 145 miles: But by his Oy a 
vw , 
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whenke arrives againat the firſt place , he finds himſelf to the = 


Nertwerds of the ſecond 541 miles, as befora , and to the Eaſt- 
TaG 05 miles. Now ſuppoſing he were three dayes outwards 
mem I five dayes homewards bound , I would knory which 
wa the Current ſets , and; how faſt ? Here becauſe the Ealterly 

is than the. Weſterly diſtance = 
wards; therefote from Eafterly diftance 305 miles, ſublra& 
the-Wellerly diſtance 1.45 miles, the remainder being 160 miles, 

is the motion of the Current to the Weſkwarde. 

. - And thuzit appears , that that Current ſets to the Weſtwards, 
:60mile incight dayes, thatis, 20 miles a day , or £ of amile 
every hour, : 

2 Example. Admit a hip fait cm the Summer -Iſlands , by 
ſeveral -Rumbs and Diſtances , till the arrive at Cape (+ odd in 
New-Evng lend, ramely, from the Eaſt part of the mgeS nds 
(the Ts being allowed) fit , North 2o miles , then 
NNW. 150 _—_ the ſecond day N by W 180 ay the 


ON bts 25 [7re@ 1 EINE 
| Nerk eh Tru EZ | Weſt 
'-Nerth 20 mules 20 ©0| | 
| NonhN W 50 miles [138 6 —57 4 
| Non#by'W'y 36 mites 176 g|-—|——|3s ? 
, } 90 ol ' - 
1. | 62 2 62 2 | 


Ws miles|487 3] 


Þ Ho 3 | 


nes, "ol Cape Codd towards the 
Semnr-ſjnts the fuſt: day $SSW 150 miles: the wn 
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day $SSW 160. miles ; the third day Sby W 130 miles ;.the 


fourth. day South.140, miles x the fifth day. Ealt x n0-Miles , and 
ſo be come again ts the Eat pact of the Suwwver- // ASE 


| South S W 1506 miles en 138.6|-—[57. 4 

South SW 160 miles [nie 1478161. 3 

| Seurhby W 136 miles eine 32715 menhy, 3 

\ South 140 miles [——140.0 ns 

| Eaſt 110 tiles re 110.0,— 
699.miſes-* | 554.6)1 10,0144.0 


po 


| Cf ; 0. 
| = —M 


Theſe Courſes and Diſtances make, as here appeareth,the Sum- 
mer-1ſlands to be to the ſourhwards of Cape Codd 5 5.4 miles, and 
to the Weltwards'3o.mules.- : | Ho 

Therefore by this-laft Reckoning back again Cape Codd ſhould 
be. to the Northwards of the Sunmer-ſlands 55 4 miles, 4nd to' 
the Eaſtwards 34. miles , whereas by the former reckonings out- 
wards, it was to the: Northwards only 487 miles; and- to the 
Weſtwards 30 miles ; fo that the difference of theſe two reckon- 


miles Eafterly , which ſhewerh that the Current in that time, | 

namely, in 9 dayes, hath (et to the Northwards 67 miles, and'to' | 

the Eaſtwards 64 miles 5-that is , North-eaft lictle Northerly 93/ C 

=_ as. by the fore-going, Table doth appear , which is to# yo 

miles eve . ap | $ 
Ani mich kno done by the Tables might have been 

_ ( as the fore-going Problemes)) by the ine of plait 
rianples,. £ $- 
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ere 1s a new Bo”: eiled the Pilots Sea- Mirrour , Whichisa Compen: 
dium < the largeſt Wagoger. 
"The Complear Ship-wrighr, te:chir g rt] e Proportions uſed by Experie-ced 
Sh!p=i7rights y 2.ccordi-g to the r Cuſtom of BuiJdi: 1s , withthe drawing 
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aDragute, the making and marking of a Bend of Mcu'ds, &c. both by:&- 
rthm=tick and Geometry, by Edm. Buſhnell. 

The Sams Archor-hald in all Storms and Tempeſts, by Job Deveaport. 
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